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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter 1 of the Patent Cooperation ‘Ireaty)

(PCT Rule 44bis)
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International Patent Classification (8th edition unless older edition indicated)
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Applicant
EVONIK ROHM GMBH

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).

[

‘This REPOR'T consists of a total of § sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Scarching Authority should be read as a reference
to the international preliminary report on patentability (Chapter [) instead.

3. This report contains indications relating to the following items:

@ Box No. | Basis of the report
Box No. II Priority
Box No. I11 Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability
Box No. IV T.ack of unity of invention
Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial

applicability; citations and explanations supporting such statement

OO0 XU Ot

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application
Box No. VIII Certain observations on the international application

4. 'The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(¢) and 93bis.1 but
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority
date (Rule 44bis .2).

Date of issuance of this report
15 June 2010 (15.06.2010)

The International Bureau of WIPQO Authorized officer

34, chemin des Colombettes
1211 Geneva 20, Switzerland

Agnes Wittmann-Regis

Facsimile No. +41 22 338 82 70 ¢-mail: pt06.pct@wipo.int

Form PCT/IB/373 (January 2004)
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VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM
GEBIET DES PATENTWESENS

Absender: INTERNATIONALE RECHERCHENBEHORDE

An PCT

siche Formular PCTASA220 SCHRIFTLICHER BESCHEID DER

INTERNATIONALEN
RECHERCHENBEHORDE
(Regel 43bis.1 PCT)

Absendedatum

(TagMonat/Jahr) siehe Formular PCTASA/

210 (Blatt 2)
Aktenzeichen des Anmelders oder Anwalts WEITERES VORGEHEN
siehe Formular PCTASAR220 siehe Punkt 2 unten
Intemnationales Aktenzeichen internationales Anmeldedatum (TagMonatiahr) | Prioritatsdatum (TagMonatdahr)
PCT/EP2008061352 29.08.2008 10.12.2007

Internationale Patentklassifikation (IPC) oder nationale Klassifikation und IPC

INV. C081.33/08 C08L3310

Anmelder

EVONIK ROHM GMBH

1. Dieser Bescheid enthélt Angaben zu folgenden Punkten:

& FeldNr.1  Grundlage des Bescheids

[0 FeldNr. Il Prioritat

[0 FeldNr. lll  Keine Erstellung eines Gutachtens Uber Neuheit, erfinderische Tatigkeit und gewerbliche
Anwendbarkeit

O FeldNr. IV  Mangelnde Einheitlichkeit der Erfindung

FeldNr.V  Begriindete Feststellung nach Regel 43bis.1 a) i) hinsichtlich der Neuheit, der erfinderischen

Tatigkeit und der gewerblichen Anwendbarkeit; Unterlagen und Erklarungen zur Stitzung
dieser Feststellung

[0 FeldNr. VI Bestimmte angefihrte Unterlagen
[J FeldNr. VI Bestimmte Mingel der internationalen Anmeldung
O Feld Nr. VIIl Bestimmte Bemerkungen zur internationalen Anmeldung

2. WEITERES VORGEHEN

Wird ein Antrag auf internationale vorlaufige Priifung gestellt, so gilt dieser Bescheid als schriftlicher Bescheid der
mit der internationalen vorliufigen Priifung beauftragten Behérde ("IPEA"); dies trifft nicht zu, wenn der Anmelder
eine andere Behérde als diese als IPEA wihlt und die gewahlte |PEA dem Internationale Blro nach Regel 66.1bis b)
mitgetellt hat, dass schriftliche Bescheide dieser Internationalen Recherchenbehorde nicht anerkannt werden.

Wenn dieser Bescheid wie oben vorgesehen als schriftlicher Bescheid der IPEA gilt, so ist der Anmelder
aufgefordert, bei der IPEA vor Ablauf von 3 Monaten ab dem Tag, an dem das Formblatt PCTASA220 abgesandt
wurde oder vor Ablauf von 22 Monaten ab dem Priorititsdatum, je nachdem, welche Frist spater ablduft, eine
schriftliche Stellungnahme und, wo dies angebracht ist, Anderungen einzureichen.

Weitere Optionen siehe Formblatt PCTASA/220.

3.  Nabhere Einzelheiten siehe die Anmerkungen zu Formblatt PCTASA/220.

Name und Postanschrift der Datum der Fertigstellung | Bevollméachtigter Bediensteter "
Internationalen Recherchenbehdrde dieses Bescheids e """‘*r.%
. &
Europaisches Patentamt i . . : %
_Q)) D-80298 Manchen ;’g’}jg ormular Simmerl, Reinhold { 0)» 7
Tel. +49 89 2399 - 0 Tx: 523656 epmu d %, &
Fax: +49 89 2399 - 4465 Tel. +49 89 2399-8515 ene g

Formblatt PCTASA/237 (Deckblatt) (Aprii 2005)




SCHRIFTLICHER BESCHEID DER . Internationales Aktenzeichen
INTERNATIONALEN RECHERCHEBEHORDE : PCT/EP2008061352

Feld Nr.1 Grundlage des Bescheids

1. Hinsichtlich der Sprache beruht der Bescheid auf
X der internationalen Anmeldung in der Sprache, in der sie eingereicht wurde
O einer Ubersetzung der internationalen Anmeldung in die folgende Sprache , bei der es sich um die

Sprache der Ubersetzung handett, die fir die Zwecke der internationalen Recherche eingereicht worden ist
(Regeln 12.3 a) und 23.1 b)).

2. [0 Dieser Bescheid wurde erstellt unter Beriicksichtigung der Berichtigung eines offensichtlichen Fehlers,
die nach Regel 91 von dieser Behdrde genehmigt wurde bzw. dieser Behtrde mitgeteilt wurde (Regel
43bis.1 a)).

3. Hinsichtlich der Nucleotid- und/oder Aminosauresequenz, die in der internationalen Anmeldung offenbart
wurde und fir die beanspruchte Erfindung erforderlich ist, ist der Bescheid auf folgender Grundlage erstelit
worden:

a. Art des Materials:
O Sequenzprotokoll
O Tabelle(n) zum Sequenzprotokoll

b. Form des Materials:
O in Papierform
O in elektronischer Form

e Zeitpunkt der Einreichung:

[ in der eingereichten internationalen Anmeldung enthalten
O zusammen mit der internationalen Anmeldung in elektronischer Form singereicht
O bei der Behdrde nachtraglich fir die Zwecke der Recherche eingereicht

4. 0 Wurden mehr als eine Version oder Kopie eines Sequenzprotokolls undioder einer dazugehorigen Tabelle
eingersicht, so sind zusatzlich die erforderlichen Erklarungen, dass die Information in den nachgereichten
oder zusétzlichen Kopien mit der Information in der Anmeldung in der eingereichten Fassung Ubereinstimmt
bzw. nicht Gber sie hinausgeht, vorgelegt worden. »

5. Zusétzliche Bemerkungen:

Formblatt PCTASA/237 (April 2007)
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SCHRIFTLICHER BESCHEID DER

INTERNATIONALEN RECHERCHEBEHORDE

Internationales Aktenzeichen
PCT/EP2008/061352

Feld Nr. V  Begriindete Feststellung nach Regel 43bis.1 a) i) hinsichtlich der Neuheit, der
erfinderischen Tatigkeit und der gewerblichen Anwendbarkeit; Unterlagen und Erklarungen zur

Stiitzung dieser Feststellung

1. Feststellung

Neuheit

Erfinderische Tatigkeit

Gewerbliche Anwendbarkeit

2. Unterlagen und Erklarungen:

siehe Beiblatt

Formblatt PCTASA/237 (April 2007)
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SCHRIFTLICHER BESCHEID Internationales Aktenzeichen
DER INTERNATIONALEN
RECHERCHEBEHORDE (BEIBLATT) PCT/EP2008/061352

Zu Abschnitt V.:

1. Der Gegenstand der Anspriiche ist neu und dirfte auch auf einer erfinderischen
Tatigkeit beruhen (Art. 33(2) und (3) PCT). Keines der im Recherchenbericht
zitierten Dokumente beschreibt oder legt die beanspruchte Polymerzusammen-
setzung nahe, die neben einem Matrixpolymer vernetzte Polymerpartikel mit
bimodaler GroBenverteilung enthalt, wobei eine bestimmte Differenz zwischen
den Brechungsindices des Matrixpolymers und der jeweiligen Polymerpartikel
einzuhalten ist.

o> Gewerbliche Anwendbarkeit (Art. 33(4) PCT): gegeben

Formblatt PCT/ISA/237 (Beiblatt) (Blatt 1) (EPA-April 2005)
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(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

Y

(19) Weltorganisation fiir geistiges Eigentum

N
: LR
Internationales Biiro :

000000 O

(43) Internationales Verdffentlichungsdatum P T (10) Internationale Veroffentlichungsnummer

18. Juni 2009 (18.06.2009) WO 2009/074358 Al

(51) Internationale Patentklassifikation: 64572 Buettelborn (DE). THOMAS, Sabrina [DE/DE];
CO8L 33/08 (2006.01) CO8L. 33/10 (2006.01) Wormser Str. 54, 68647 Biblis (DE). SCHNABEL,
Michael [DL/DL]; Danziger Str. 2, 64584 Biebesheim

(21) Internationales Aktenzeichen: PCT/EP2008/061352 (DE).
(22) Internationales Anmeldedatum: (81) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
29. August 2008 (29.08.2008) Jede verfiighare nationale Schutzrechtsart): AE, AG, AL,
AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY,
(25) Einreichungssprache: Deutsch BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
IR, U, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ,
LA,LC,LK,LR,LS, LT, LU, LY, MA, MD, ME, MG, MK,
(30) Angaben zur Prioritiit: MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG,
10 2007 059 632.6 FH, PL. PT. RO, RS, RU, 5C, SD, SE, 3G, 5K, S1., 3M,
10. Dezember 2007 (10.12.2007)  DE ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,

VC, VN, ZA, 7M, 7ZW.

(26) Veroffentlichungssprache: Deutsch

(71) Anmelder (fiir alle Bestimmungsstaaten mit Ausnahme von (84)

? Bestimmungsstaaten (soweit nicht anders angegeben, fiir
US): EVONIK ROHM GMBH {DE/DE]; Kirschenallee,

Jjede verfiigbare regionale Schutzrechtsart): ARIPO (BW,

64293 Darmstadt (DE). GH, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
7M, ZW), curasisches (AM, AZ, BY, KG, K7, MD, RU,
(72) Erfinder; und T3, TM), europdisches (AT, BE, BG, CH, CY, CZ, DE, DK,
(75) Erfinder/Anmelder (nur fiir US): SCHULTES, Klaus EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
[DE/MDE]; Platter Strasse 51, 65193 Wicsbaden (DE). MC, MT, NL, NO, PL,, PI', RO, SE, SI, SK, TR), OAPI (BF,
SCHWARZ-BARAC, Sabine [ DI/DL]; Im Meerchen 18 BJ, CF,CG, CI,CM, GA, GN, GQ, GW, ML, MR, NE, SN,

a, 64560 Riedstadt (DE). ALBRECHT, Klaus [DE/DE]; TD, TG).

Vogelsbergstrasse 20, 55129 Mainz (DE). GOLCHERT,
Ursula [DE/DE]; G.-von-Fechenbach-Str. 16 B, 64807 Veroffentlicht:
Dieburg (DE). NAU, Stefan [DE/DE]; Forststr. 21, — mit internationalem Recherchenbericht

(54) Title: MOLDED BODY HAVING MATT AND STRUCTURED SURFACE PROPERTIES
(54) Bezeichnung: FORMKORPER MIT MATTER UND STRUKTURIERTER OBERFLACHENBESCIIAFFENIIEIT

(57) Abstract: The invention relates 1o a composition for the production of molded bodies having matt and structured surface prop-
erties, comprising a polymer matrix and cross-linked polymer particles, wherein the polymer matrix comprises at least one acrylic
polymer, and wherein the composition (i) contains first cross-linked polymer particles having a volume mean of the particle size in
a range from 30 pum to 1500 pm, and (ii) second cross-linked polymer particles having a volume mean of the particle size of less
than 30 wm, wherein the difference of the refraction index of the polymer matrix, each measured at 25°C, is 0.015 less, and wherein
the difference of the refraction index of the second polymer particles minus the refraction index of the polymer matrix, measured at
25°C, is greater than or equal to 0.015. The molded bodies of the invention are particularly suitable for use as components for light-
ing, characters and symbols, points of sale, cosmetic vendor stands, containers, home and office decoration, furniture applications,
shower and office doors.

(57) Zusammenfassung: Zusammensetzung zur IHerstellung von Formkdrpern mit matter und strukturierter Oberflachenbeschaf-
fenheit, umfassend eine Polymermatrix und vernetzte Polymerpartikel, wobei die Polymermatrix mindestens ein Acrylpolymer um-
fasst und wobei die Zusammensetzung (i) erste vernetzte Polymerpartikel mit einem Volumenmittel der TeilchengréBe im Bereich
von 30 um bis 1500 pm und (ii) zweite vemetzte Polymerpartikel mit einem Volumenmittel der TeilchengréBe kleiner 30 um ent-
hilt, wobei die Differenz des Brechungsindex der ersten Polymerpartikel minus dem Brechungsindex der Polymermatrix, jeweils
gemessen bei 25°C, im Betrag kleiner 0,015 ist und wobei die Differenz des Brechungsindex der zweiten Polymerpartikel minus
Brechungsindex der Polymermatrix, gemessen bei 25°C, im Betrag groBer gleich 0,015 ist. Die Formkorper der Erfindung eignen
sich besonders zur Verwendung als Bauteile fiir Beleuchtungen, Zeichen und Symbole, Verkaufsstellen, Kosmetikverkaufsstinder,
Behiltnisse, Heim- und Biirodekoration, Mébelanwendungen, Dusch- und Biirotiiren.
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Formkdrper mit matter und strukturierter Oberflachenbeschaffenheit

Die vorliegende Erfindung betrifft eine Zusammensetzung zur Herstellung von
Formkoérpern mit matter und strukturierter Oberflachenbeschaffenheit, die aus
einer solchen Zusammensetzung erhaltlichen Formkdrper sowie deren

Verwendung.

FUr Licht- und Beleuchtungsanwendungen, Verkaufsstellen und
Kosmetikverkaufstander gibt es eine permanente Nachfrage nach neuen und
innovativen Produkten, die optisch mdglichst ansprechend sind und gleichzeitig
mdglichst kostenglinstig hergestellt werden kdnnen. Wiinschenswert ist
insbesondere eine Kunststoffprodukt, welches die Eigenschaften und das
Aussehen von sandgestrahltem Glas mdglichst gut imitiert.

Die Herstellung derartiger Kunststoffe auf konventionelle Weise, z. B. durch
Oberflachenbehandlung, wie Sandstrahlen und Herstellung von
Oberflachenmustern, und mittels Zugabe anorganischer Fill- und Zusatzstoffe,
wie Bariumsulfat, Calciumcarbonat, Titandioxid, Siliziumdioxid usw., ist fur
diesen Zweck nur bedingt geeignet. Zum einen ist diese Vorgehensweise
auferst aufwendig und kostenintensiv. Dartber hinaus kénnen anorganische
Fullstoffe meist nur schiecht innerhalb einer Polymermatrix gleichmagig
dispergiert werden. Zudem reduzieren sie in grolem MalRe die
Lichtdurchlassigkeit des Polymers und fihren nicht zu der gewiinschten
Oberflachentextur oder —beschaffenheit. AulRerdem verschlechtern derartige
Fllistoffe die physikalischen Eigenschaften des Polymers.
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Stand der Technik

Das Patent US 4,876,311 schlagt die Verwendung einer opaken synthetischen

Harzzusammensetzung vor, die 1 — 30 Gew.-% vernetzte Perlen enthalt. Die

Perlen sollen dabei aus einem Polymer aus

(i) 9,9 -59,9 Gew.-% mindestens eines radikalisch polymerisierbaren
Monomers, das einen aromatischen Rest enthélt, oder eines nicht-
aromatischen Monomers, das ein Halogen enthélt,

(ii)) 90 — 40 Gew.-% vinylischer Monomere, die mit diesen copolymerisierbar
sind, aber von ihnen verschieden sind,

(iii) 0,1 — 20 Gew.-% mindestens eines vernetzenden Monomers und

(iv) 0 — 10 Gew.-% eines stark polaren Monomers bestehen.

Weiterhin soll der Brechungsindex des Polymers grofier als der der
Polymermatrix sein und die mittlere TeilchengréfRe der Perlen im Bereich von
20 - 50 pm liegen.

Die Harzzusammensetzung wird zu den gewunschten Formkérpern extrudiert.

Das Patent EP 1 022 115 beschreibt extrudierte Gegenstande, die eine matte
und strukturierte Oberflaiche aufweisen. Um diesen Effekt zu erreichen, werden
lichtstreuende Perlen mit einem Brechungsindexversatz zur Matrix von > 0,02
eingesetzt. Das Gewichtsmittel der TeilchengrofRe der Perlen soll im Bereich
von

25 - 55 ym liegen und die Teilchen sollen eine TeilchengroRenverteilung im
Bereich von 10 — 110 um aufweisen. Der besondere Oberflicheneffekt kommt
angeblich erst durch den Einsatz von Perlen mit exakt dieser
TeilchengréRenverteilung zustande.
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Aufgabe

Der vorliegenden Erfindung liegt die Aufgabe zugrunde, Moglichkeiten zur
Herstellung von Formkérpern mit matter und strukturierter
Oberflachenbeschaffenheit aufzuzeigen, die ein verbessertes Eigenschaftsprofil
aufweisen. So sollte eine modglichst hohe Homogenitat erreicht werden.
Inhomogenitaten und optische Defekte, wie z. B. Stippen, sollten nach
Mdéglichkeit vermieden werden. Weiterhin wurden méglichst gute mechanische
Eigenschaften angestrebt. Die Rauhigkeit der Formkdrper sollte nach
Maoglichkeit verbessert werden. Zusétzlich wurde eine wesentliche
Verbesserung der Witterungsbestandigkeit gewunscht. Weiterhin wurde eine
Lésung angestrebt, die sich auf vergleichbar einfache Art und Weise
grofdtechnisch und kostenglnstig realisieren |asst.

Losung

Diese sowie weitere nicht konkret genannte Aufgaben, die sich aus den
einleitend diskutierten Zusammenhéngen jedoch in nahe liegender Weise
ergeben, werden durch eine Zusammensetzung mit allen Eigenschaften des
vorliegenden Patentanspruchs 1 gelést. Die auf Anspruch 1 rickbezogenen
Unteranspriiche beschreiben besonders zweckmafige Abwandlungen der
Zusammensetzung. Weiterhin werden die aus der Zusammensetzung
erhaltlichen Formkoérper sowie besonders vorteilhafte Anwendungsgebiete der
Formkdrper unter Schutz gestelit.
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Dadurch, dass man eine Zusammensetzung zur Herstellung von Formkérpemn
mit matter und strukturierter Oberflachenbeschaffenheit zur Verfligung stellt, die
eine Polymermatrix und vernetzte Polymerpartikel umfasst, wobei die
Zusammensetzung
(i) erste vernetzte Polymerpartikel mit einem Gewichtsmittel der Teilchengréfe
im Bereich von 30 pm — 1500 ym und
(i) zweite vernetzte Polymerpartikel mit einem Gewichtsmittel der
TeilchengréRe kleiner 30 um enthalt,
wobei die Differenz des Brechungsindex der ersten Polymerpartikel minus dem
Brechungsindex der Polymermatrix, jeweils gemessen bei 25°C, im Betrag
kleiner 0,015 ist und wobei die Differenz des Brechungsindex der zweiten
Polymerpartikel minus dem Brechungsindex der Polymermatrix, jeweils
gemessen bei 25°C, im Betrag grofier gleich 0,015 ist, gelingt es auf nicht ohne
weiteres vorhersehbare Weise, eine Zusammensetzung fur die Herstellung von
Formk&rpern mit matter und strukturierter Oberflachenbeschaffenheit
zuganglich zu machen, die ein verbessertes Eigenschaftsprofil aufweisen. So
zeichnen sich die erfindungsgemaf erhaltlichen Formkdrper durch eine sehr
hohe Homogenitét, insbesondere bezlglich der mechanischen und der
optischen Eigenschaften aus. Inhomogenitdten und optische Defekte, wie z. B.
Stippen, werden nicht beobachtet. Weiterhin weisen die erfindungsgeman
erhéltlichen Formkorper sehr gute mechanische Eigenschaften, eine sehr hohe
Rauhigkeit und eine signifikant verbesserte Witterungsbestandigkeit auf. Die
Herstellung der erfindungsgemafen Formkorper mit matter und strukturierter
Oberflachenbeschaffenheit kann auf vergleichbar einfache Art und Weise durch
Umformen der erfindungsgemaien Zusammensetzung erfolgen.

Die erfindungsgemafle Zusammensetzung enthalt eine Polymermatrix als
kontinuierliche Phase. Als Matrixpolymere eignen sich alle fir diesen Zweck
bekannten thermoplastisch verarbeitbaren Polymere. Hierzu gehéren unter

anderem Polyalkyl(meth)acrylate, wie beispielsweise Polymethylmethacrylat
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(PMMA), Polyacryinitrile, Polystyrole, Polyether, Polyester, Polycarbonate,
Polyvinylchloride. Hierbei sind Polyalkyl(meth)acrylate bevorzugt. Diese
Polymere kénnen einzeln sowie als Mischung eingesetzt werden. Des Weiteren
kdnnen diese Polymere auch in Form von Copolymeren vorliegen.

Im Rahmen der vorliegenden Erfindung werden Homo- und Copolymere von
C1-C1s-Alkyl(meth)acrylaten, zweckmanigerweise von C4-Cio-
Alkyl(meth)acrylaten, insbesondere von C4-Cs-Alkyl(meth)acrylatpolymere, die
ggf. noch davon verschiedene Monomereinheiten enthalten kénnen, besonders
bevorzugt.

Die Schreibweise (Meth)acrylat bedeutet hier sowohl Methacrylat, wie z. B.
Methylmethacrylat, Ethylmethacrylat usw., als auch Acrylat, wie z. B.
Methylacrylat, Ethylacrylat usw., sowie Mischungen aus beiden Monomeren.

Die Verwendung von Copolymeren, die 70 Gew.-% bis 99 Gew.-%,
insbesondere 70 Gew.-% bis 90 Gew.-%, C1-C1o-Alkyl(meth)acrylate enthalten
hat sich ganz besonders bewéhrt. Bevorzugte C-C1o-Alkylmethacrylate
umfassen Methylmethacrylat, Ethylmethacrylat, Propylmethacrylat,
Isopropylmethacrylat, n-Butyimethacrylat, Isobutylmethacrylat, tert.-
Butylmethacrytat, Pentylmethacrylat, Hexylmethacrylat, Heptylmethacrylat,
Oktylmethacrylat, Isooctylmethacrylat und Ethylhexylmethacrylat,
Nonylmethacrylat, Decylmethcrylat sowie Cycloalkylmethacrylate, wie
beispielsweise Cyclohexylmethacrylat, Isobornyimethacrylat oder
Ethylcyclohexylmethacrylat. Bevorzugte C-C1o-Alkylacrylate umfassen
Methylacrylat, Ethylacrylat, Propylacrylat, Isopropylacrylat, n-Butylacrylat,
Isobutylacrylat, tert.-Butylacrylat, Pentylacrylat, Hexylacrylat, Heptylacrylat,
Octylacrylat, Isooctylacrylat, Nonylacrylat, Decylacrylat und Ethylhexylacrylat
sowie Cycloalkylacrylate, wie beispielsweise Cyclohexylacrylat, Isobornylacrylat
oder Ethylcyclohexylacrylat.
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Ganz besonders bevorzugte Copolymere umfassen 80 Gew.-% bis 99 Gew.-%
MMA-Einheiten und 1 Gew.-% bis 20 Gew.-%, vorzugsweise 1 Gew.-% bis 5
Gew.-%, C1-Cio-Alkylacrylat-Einheiten, insbesondere Methylacrylat- und/oder
Ethylacrylat-Einheiten. Die Verwendung des bei der Firma Evonik Réhm GmbH
erhaltlichen Polymethylmethacrylats PLEXIGLAS® 7N hat sich in diesem
Zusammenhang ganz besonders bewahrt.

Das Matrixpolymer kann durch an sich bekannte Polymerisationsverfahren
hergestellt werden, wobei radikalische Polymerisationsverfahren, insbesondere
Substanz-, Losungs-, Suspensions- und Emulsionspolymerisationsverfahren
besonders bevorzugt werden. Fur diese Zwecke besonders geeignete
Initiatoren umfassen insbesondere Azoverbindungen, wie 2,2'-Azobis-
(isobutyronitril) oder 2,2'-Azobis(2,4-dimethylvaleronitril), Redox-Systeme, wie
beispielsweise die Kombination von tertidaren Aminen mit Peroxiden oder
Natriumdisulfit und Persulfate von Kalium, Natrium oder Ammonium oder
bevorzugt Peroxide (vgl. hierzu beispielsweise H. Rauch-Puntigam, Th. Vélker,
"Acryl- und Methacrylverbindungen”, Springer, Heidelberg, 1967 oder Kirk-
Othmer, Encyclopedia of Chemical Technology, Vol. 1, Seiten 386ff, J. Wiley,
New York, 1978). Beispiele geeigneter Peroxid-Polymerisationsinitiatoren sind
Dilauroylperoxid, tert.-Butylperoctoat, tert.-Butylperisononanoat,
Dicyclohexylperoxidicarbonat, Dibenzoylperoxid oder 2,2-Bis-(tert.-butylperoxy)-
butan. Man kann auch bevorzugt die Polymerisation mit einem Gemisch
verschiedener Polymerisationsinitiatoren unterschiedlicher Halbwertzeit
durchfuhren, beispielsweise Dilauroylperoxid und 2,2-Bis-(tert.-butylperoxy)-
butan, um den Radikalstrom im Verlauf der Polymerisation sowie bei
verschiedenen Polymerisationstemperaturen konstant zu halten. Die
eingesetzten Mengen an Polymerisationsinitiator liegen im Allgemeinen bei 0,01
Gew.-% bis 2 Gew.-% bezogen auf das Monomerengemisch.
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Die Polymerisation kann sowohl kontinuierlich als auch chargenweise
durchgeflhrt werden. Nach der Polymerisation wird das Polymer lber
herkdmmliche Isolier- und Trennschritte, wie z. B. Filtration, Koagulation und
Spruhtrocknung, gewonnen und tblicherweise in teilchenférmiger Form
eingesetzt.

Die Einstellung der Kettenldngen der Polymerisate oder Copolymerisate kann
durch Polymerisation des Monomers oder Monomerengemisches in Gegenwart
von Molekulargewichtsreglern erfolgen, wie insbesondere von den dafiir
bekannten Mercaptanen, wie beispielsweise n-Butylmercaptan, n-
Dodecylmercaptan, 2-Mercaptoethanol, Methyl-3-mercaptopropionat oder 2-
Ethylhexylthioglycolat, Pentaerythrittetrathioglycolat; wobei die
Molekulargewichtsregler im Allgemeinen in Mengen von 0,05 Gew.-% bis 5
Gew.-% bezogen auf das Monomer oder Monomerengemisch, bevorzugt in
Mengen von 0,1 Gew.-% bis 2 Gew.-% und besonders bevorzugt in Mengen
von 0,2 Gew.-% bis 1 Gew.-% bezogen auf das Monomer oder
Monomerengemisch eingesetzt werden (vgl. beispielsweise H. Rauch-
Puntigam, Th. Vélker, "Acryl- und Methacrylverbindungen", Springer,
Heidelberg, 1967; Houben-Weyl, Methoden der organischen Chemie, Bd.
XIV/1, Seite 66, Georg Thieme, Heidelberg, 1961 oder Kirk-Othmer,
Encyclopedia of Chemical Technology, Vol. 1, Seiten 296ff, J. Wiley, New York,
1978). Bevorzugt wird als Molekulargewichtsregler n-Dodecylmercaptan
eingesetzt.

Die Matrix kann gleichermaflen weitere, dem Fachmann wohlbekannte Additive
enthalten. Bevorzugt werden schlagzahmodifizierende Substanzen, externe
Schmiermittel, Antioxidantien, Flammschutzmittel, UV-Stabilisatoren,
FlieRhilfen, Metalladditive zur Abschirmung elektromagnetischer Strahlung,
Antistatika, Entformungsmittel, Farbstoffe, Pigmente, Haftvermittler,
Verwitterungsschutzmittel, Weichmacher, Flllstoffe und dergleichen.
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Die Herstellung der schlagzahmodifizierenden Substanzen erfolgt vorzugsweise
durch Emulsionspolymerisationsverfahren. Auf diese Weise wird ein stabiler
Latex mit einem arithmetischen Gewichtsmittel der Teilchengréfle im Bereich
von 0,05 um bis 5 pm erhalten, der Ublicherweise spriihgetrocknet oder
koaguliert/trockengewaschen wird, um das Polymer zu isolieren.

Fir diese Zwecke geeignete Emulgatoren sind dem Fachmann bekannt und
umfassen insbesondere ubliche Seifen, Alkylbenzolsulfonate, wie
Natriumdodecylbenzolsulfonate, Alkylphenoxypolyethylensulfonate,
Natriumlaurylsulfate, Salze langkettiger Amine, Salze langkettiger Carbon- und
Sulfonsauren usw.. Besonders bevorzugte Emulgatoren umfassen
Kohlenwasserstoffgruppen mit 8 bis 22 Kohlenstoffatomen, die mit hochpolaren,
solubilisierenden Gruppen verbunden sind, wie Alkalimetall- und
Ammoniumcarboxylatgruppen, Sulfathalbestergruppen, Sulfonatgruppen,
Phosphatteilestergruppen usw..

Die Einarbeitung der schlagzahmodifizierenden Substanzen kann durch
nachtragliches Abmischen erfolgen. Es sich jedoch besonders bewahrt, die
schlagzahmodifizierenden Substanzen schon vor oder bei der Herstellung des
Matrixpolymers zuzugeben, wie z. B. durch Dispergieren der
schlagzahmodifizierenden Substanzen in einer Monomermischung, die zur
Herstellung des Matrixpolymers verwendet wird, oder in einer
Monomer/Polymer-Sirupmischung, welche gemeinsam das gewtinschte
Matrixpolymer ergibt. Gleichermafien kénnen die schlagzdhmodifizierenden
Substanzen in eine GieRmischung in Form einer Emulsion, Suspension oder
Dispersion in Wasser oder in einen organischen Trager gegeben werden. Das
Wasser oder der organische Trager kann dann vor oder nach dem Gief3en in
die endgultige Polymerform entfernt werden. Die schlagzahmodifizierenden

Substanzen konnen auch mit dem Polymer mittels Strangpressmischen
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compoundiert werden. Fir weitere Details bezlglich der Zugabe von
schlagzahmodifizierenden Substanzen zu Matrixpolymeren wird auf das US-
Patent 3,793,402 verwiesen.

Ein besonders bevorzugtes schlagzahmodifiziertes Matrixpolymer ist
Polymethylmethacrylat, das kommerziell von der Firma Evonik R6hm GmbH
unter dem Handelsnamen Plexiglas® zk6BR erhaltlich ist.

Die Polymermatrix weist vorzugsweise einen Lichtransmissionsgrad Toss nach
DIN 5033/7 im Bereich von 40 % bis 93 %, vorzugsweise grofier 75 %,
insbesondere groler 85 %, auf.

Der Gehalt der Polymermatrix, bezogen auf das Gesamtgewicht der
Zusammensetzung, betragt gunstigerweise 20,0 Gew.-% bis 95,0 Gew.-%,
bevorzugt 30 Gew.-% bis 90 Gew.-%, zweckméaRigerweise 50 Gew.-% bis 89
Gew.-%, insbesondere 70 Gew.-% bis 88 Gew.-%.

Im Rahmen der vorliegenden Erfindung enthélt die Zusammensetzung neben

der Polymermatrix noch

(i) erste Polymerpartikel mit einem Gewichtsmittel der Teilchengrofie im
Bereich von 30 um bis 1500 um, vorzugsweise im Bereich von grofer 35
pm bis 500 ym, insbesondere im Bereich von 40 uym bis 150 pm, und

(i) zweite Polymerpartikel mit einem Gewichtsmittel der Teilchengrdfe kleiner
30 um, vorzugsweise im Bereich von 1 um bis kleiner 30 um, insbesondere
im Bereich von 5 pm bis 25 pm.

Diese Polymerpartikel sind vorzugsweise moglichst homogen in der
Polymermatrix dispergiert.
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Die angegebenen Werte zur Teilchengrdfe beziehen sich jeweils auf das
Volumenmittel der Teilchengréenverteilung. Diese TeilchengrélRenverteilung
kann beispieisweise durch einen Mastersizer 2000 der Fa. Malvern Instruments
Ltd. ermittelt werden, wobei die exakte Melmethode zur Bestimmung der
TeilchengréfRe im Benutzerhandbuch enthalten ist. Hierbei gilt die Norm 1SO
13320-1, die Berechnung erfolgt nach der Fraunhofermodell- und Mie-Theorie.
Als Parameter werden der Brechungsindex n® von 1,489 (PMMA) und der
ABSkoefiizient VON 0 angesetzt. Diese Methode ist bevorzugt. Darlber hinaus
kann die Teilchengréfie durch Messen und Auszéhien der Teilchen auf
entsprechenden Rasterelektronenmikroskop-Aufnahmen ermittelt werden.

Zweckmafigerweise weisen die ersten Polymerpartikel eine enge
Gréfkenverteilung auf. Besonders bevorzugt ist die Standardabweichung der
gemittelten Partikeldurchmesser von héchstens 50 pm, ganz besonders
bevorzugt von héchstens 40 ym und insbesondere von héchstens 35 ym. Die
Standardabweichung der gemittelten Partikeldurchmesser der zweiten Partikel
ist vorzugsweise hochstens 30 um, zweckmafigerweise hochstens 25 ym ,
insbesondere héchstens 20 um, noch mehr bevorzugt héchstens 15 pm und
aulerst zweckmafig héchstens 12,5 ym.

In besonders bevorzugten Ausgestaltungen der vorliegenden Erfindung werden
erste und zweite Polymerpartikel eingesetzt, die nicht oder nur in geringem Maf
koagulieren, aggregieren oder zusammenlagern. Unter der Aussage ,nur in
geringem MaR koagulieren* wird im Zusammenhang mit der Erfindung
verstanden, dass bei Einarbeitung der Partikel in eine polymere Matrix und
anschlieender Verarbeitung durch Extrusion, an der Oberflache des so
hergestellten Formkorpers keinen Inhomogenitaten oder Stippen (punktartige
vereinzelte Erhdhungen) auftreten.
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Der Brechungsindex der Polymerpartikel kann flr das Erreichen der
erfindungsgemafen Ziele von ganz besonderem Interesse sein. Die Differenz
des Brechungsindex der ersten Polymerpartikel minus dem Brechungsindex der
Polymermatrix soll vorteilhaft im Betrag kleiner 0,015, vorzugsweise kleiner
0,013, zweckmanigerweise kleiner 0,01, insbesondere kleiner 0,007 betragen,
noch mehr bevorzugt 0,005 oder 0,0035 oder 0,002. Die Differenz des
Brechungsindex der zweiten Polymerpartikel minus dem Brechungsindex der
Polymermatrix soll nach Méglichkeit im Betrag gréer gleich 0,015,
vorzugsweise gréer 0,016, zweckmanRigerweise grofier 0,018, insbesondere
gréier 0,02, ganz besonders bevorzugt grofter 0,025, noch mehr bevorzugt
grofer 0,03, gréRer 0,033 oder gréfRer 0,035 sein.

Dabei werden die Werte fur den Brechungsindex gemaf 1ISO 489 bei A = 589,3
nm bestimmt. Im Ubrigen beziehen sich die Angaben auf 25°C. Dies gilt auch
fir alle anderen Messgréiien, auf die hier Bezug genommen wird, sofern nicht
eine andere Referenztemperatur ausdricklich spezifiziert wird.

Sowohl die ersten als auch die zweiten Polymerpartikel sind im Rahmen der
vorliegenden Erfindung vernetzt. ,Vernetzt* heidt in diesem Zusammenhang,
dass die Partikel nur in geringen Mengen in einem starken organischen
Lésungsmittel, wie Tetrahydrofuran (THF) geldst werden konnen. Hierbei
bedeutet ,geringe Menge*, dass der polymerlésliche Anteil maximal 7 Gew.-%
betragt, bezogen auf das Gesamtgewicht der in der MeRmethode eingesetzten
Partikel. Der Polymerl6sliche Anteil wird wie folgt bestimmt:

Die Polymerpartikel werden in THF geldst und 3 Stunden bei 21000 U/min.
zentrifugiert. Von dem Uberstand werden jeweils 15 ml abgezogen und wieder
mit ca. 15 ml THF aufgefullt. Dies wird 3 mal wiederholt. Der abgezogene
Uberstand wird durch einen 0,45um Membranfilter filtriert, anschlieRend auf 60
mL reduziert und erneut 3 Stunden zentrifugiert. Nach der Zentrifugation wird
der Uberstand eingedampft und mittels NMR und GC-MS analysiert.
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Die Vernetzung der Polymerpartikel wird vorzugsweise durch Copolymerisation
mit geeigneten vernetzenden Monomeren erreicht, die Ublicherweise mehr als
eine, vorzugsweise radikalisch, polymerisierbare Einheit im Molekul besitzen.
Bevorzugt werden solche mit mindestens zwei vinylischen Gruppen,
insbesondere Divinylbenzol, ferner Acryl- und Methacrylsaureester und -amide
von Polyolen, insbesondere Glykoldi(meth)acrylat, 1,3- und 1,4-
Butandiol(meth)acrylat, Trimethylolpropantri(meth)- acrylat,
Tetradthylenglykoldi(meth)acrylat, weiter Monomere, die Vinyliden-, die
(verkappte) Amidmethylol-, Carbamidmethylolather-, Azlacton- und
Epoxygruppen enthalten, insbesondere N-Methylol(meth)acrylamid,
Methylenbisacrylamid und methacrylamid, Glycidyl(meth)acrylat, sowie auch
vernetzende Monomere mit ungesattigten Gruppen abgestufter Reaktivitat im
Molekill, insbesondere die Vinyl, Allyl- und Crotylester der Acryl- und/oder
Methacrylsdure. Besonders bevorzugt werden Allylmethacrylat, Divinylbenzol
und/oder Ethylenglykoldimethacrylat eingesetzt. Weitere Details zu derartigen
Monomeren kénnen H. Rauch-Puntigam, Th. Vélker, Acryl- und
Methacrylverbindungen, Springer-Verlag Berlin, 1967 entnommen werden.

Der Anteil der vernetzenden Monomeren bezogen auf das Gesamtgewicht der
jeweiligen Monomermischung liegt glinstigerweise im Bereich von 0,1 Gew.-%
bis 5,0 Gew.-%, insbesondere im Bereich von 0,5 Gew.-% bis 1,5 Gew.-%.

Die Vernetzung soll u. a. bewirken, dass die Partikel bei der Verarbeitung bei
erhéhter Temperatur (bis ca. 300°C) nicht aufschmelzen.

Bezlglich ihrer Zusammensetzung unterliegen die vernetzten Partikel keinen
besonderen Beschrankungen.
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Als erste Polymerpartikel werden Polyalkyl(meth)acrylate besonders bevorzugt.
Diese Polymere kénnen einzeln sowie als Mischung eingesetzt werden. Des
Weiteren kdnnen diese Polymere auch in Form von Copolymeren vorliegen.

Im Rahmen der vorliegenden Erfindung werden Homo- und Copolymere von
C1-Cig-Alkyl(meth)acrylaten, zweckmafigerweise von C4-Cio-
Alkyl(meth)acrylaten, insbesondere von Ci-Cs-Alkyl(meth)acrylatpolymere, die
ggf. noch davon verschiedene Monomereinheiten enthalten kbnnen, besonders
bevorzugt.

Die Verwendung von Copolymeren, die 70 Gew.-% bis 99 Gew.-%,
insbesondere 70 Gew.-% bis 90 Gew.-%, C1-C1o-Alkyl(meth)acrylate enthalten
hat sich ganz besonders bewahrt. Bevorzugte C1-C1o-Alkylmethacrylate
umfassen Methylmethacrylat, Ethylmethacrylat, Propylmethacrylat,
Isopropylmethacrylat, n-Butylmethacrylat, Isobutylmethacrylat, tert.-
Butylmethacrylat, Pentylmethacrylat, Hexylmethacrylat, Heptylmethacrylat,
Oktylmethacrylat, Isooctylmethacrylat und Ethylhexylmethacrylat,
Nonylmethacrylat, Decylmethcrylat sowie Cycloalkylmethacrylate, wie
beispielsweise Cyclohexylmethacrylat, Isobomylmethacrylat oder
EthylcyclohexImethacrylat. Bevorzugte C-Cio-Alkylacrylate umfassen
Methylacrylat, Ethylacrylat, Propylacrylat, Isopropylacrylat, n-Butylacryiat,
Isobutylacryiat, tert.-Butylacrylat, Pentylacrylat, Hexylacrylat, Heptylacrylat,
Octylacrylat, Isooctylacrylat, Nonylacrylat, Decylacrylat und Ethylhexylacrylat
sowie Cycloalkylacrylate, wie beispielsweise Cyclohexylacrylat, Isobornylacrylat
oder Ethycyclohexlacrylat.

Ganz besonders bevorzugte Copolymere umfassen 80 Gew.-% bis 99 Gew.-%
MMA-Einheiten und 1 Gew.-% bis 20 Gew.-%, vorzugsweise 1 Gew.-% bis 5
Gew.-%, C4-Cqo-Alkylacrylat-Einheiten, insbesondere Methylacrylat- und/oder
Ethylacrylat-Einheiten.
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Besonders bevorzugt ist weiterhin die Verwendung von zweiten
Polymerpartikeln, die mindestens ein radikalisch polymerisierbares Monomer
enthalten, das mindestens einen aromatischen Rest umfasst. Vorzugsweise
handelt es sich hierbei um Styrol und seine methylsubstituierten Derivate, wie
das alpha-Methyl- und das p-Methylstyrol, das p-Ethyistyrol, sowie halogenierte
Derivate des Styrols, wie das p-Chlorstyrol. Weiter werden als Monomer A der
Formel (I) Phenylacrylat und -methacrylat, Xylylenmethacrylat und -acrylat,
insbesondere die m-Form, 4-Methylphenylacrylat und -methacrylat, 2-
Phenylethylacrylat und -methacrylat, 3-Phenyl-1-propylmethacrylat und -acrylat,
2-Phenyl-oxyethylacrylat und —methacrylat sowie Benzylmethacrylat bevorzugt.
Der Anteil der aromatischen Monomere ist vorzugsweise gréter 50 Gew.-%,
bezogen auf das Gesamtgewicht der ersten Polymerpartikel.

Eine ausfuhrliche Beschreibung zur Herstellung solcher Partikel ist
beispielsweise in EP1219641, Beispiel 2, zu finden. Auf diese Druckschrift wird
hiermit zum Zwecke der Offenbarung Bezug genommen.

Weiterhin besonders zweckmafig als zweite Polymerpartikel werden solche
eingesetzt, die unter dem Namen ,Techpolymer® SBX8“ im Handel vom
Hersteller Sekisui Chemical Co. Ltd., Japan erhaitlich sind. Hierbei handelt es
sich um Polymerpartikel die aus vernetztem Polystyrol bestehen und ein
Volumenmittel der TeilchengréRe von 6 bis 10 um haben.

Die Zusammensetzung der Polymerpartikel kann mittels eines Pyrolyse-
GC/MS-Spektrometers bestimmt werden, wobei das Polymermaterial bei einer
erhéhten Temperatur pyrolisiert wird und die zerfallenen Bestandteile zur
quantitativen Bestimmung weiter analysiert werden.
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Fir die Herstellung der Polymerpartikel haben sich
Suspensionspolymerisationsverfahren (Peripolymerisationen) ganz besonders
bewahrt haben. Bei diesem Verfahren werden die Monomere als disperse
Phase durch Einwirkung mechanischer Krafte (Rihrung) in einem
Nichtldsungsmitte! (kontinuierliche Phase) verteilt und in dieser Form
polymerisiert. Das gebildete Polymerisat ist Gberwiegend im Monomeren l6slich.
Unter dem Einfluss der Grenzflachenspannung bildet das Monomere
kugelférmige Tropfen. Um die Tropfenform wahrend der Polymerisation zu
erhalten und das Zusammenlaufen von Tropfen zu verhindern, setzt man dem
Polymerisationsansatz so genannte "Dispergatoren” oder Verteiler
(Schutzkolloide) zu, vorzugsweise Substanzen, die sich nach beendeter
Polymerisation vollstandig von dem periférmig anfallenden Polymerisat
abtrennen lassen.

Der "Verteiler" bewirkt, dass die einmal gebildeten Monomertrépfchen soweit
stabilisiert werden, dass eine Vereinigung von Tropfen praktisch unterbleibt.

Als kontinuierliche Phase verwendet man in der Regel Wasser. Als zur
Polymerisation geeignete Monomere kommen daher primar schwerlésliche bis
wasserunldsliche, radikalisch polymerisierbare Monomere in Frage. (Vgl.
Houben-Weyl, 4. Auflage, Bd. XIV/1 "Makromolekulare Stoffe", S. 406-433, G.
Thieme-Verlag 1961.)

Als Verteiler werden vorzugsweise (wasserunldsliche) Salze anorganischer
Sauren, wie Bariumsulfat oder Bariumcarbonat oder hochmolekulare
Naturstoffe oder synthetische Polymere eingesetzt. Zu der Gruppe der
hochmolekularen Verteiler gehéren wasserldsliche Kolloide, wie
Polyvinylalkohol, teilweise verseiftes Polyvinylacetat, Methylcellulose, Starke,
Gelatine, Pektin, die Alkalisalze der Polyacrylsaure oder die Alkalisalze von
Styrol- oder Vinylacetat-Maleinsaureanhydrid-copolymeren u. a. (Vgl. Houben-
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Weyl, loc.cit. S. 411-430.) Das Verhaltnis der wassrigen zur Monomerenphase
liegt vorzugsweise bei 2 : 1 bis 4 : 1.

Bei der Perlpolymerisation werden bekanntlich Starter eingesetzt, die in erster
Naherung im Monomeren I6slich, aber in Wasser unloslich sind. Meistens liegt
die angewandte Startermenge bei 0,1 Gew.-% bis 1 Gew.-%, bevorzugt um 0,5
Gew.-%, bezogen auf die Monomeren. Als Starter kommen bevorzugt die
Ublichen im Monomeren l6slichen organischen Peroxide oder entsprechende
Azoverbindungen zur Anwendung, wie z. B. Dibenzoylperoxid, Lauroylperoxid,
Azoisobutyronitril. Radikalbildner mit héheren Zerfallstemperaturen kdnnen
zusatzlich verwendet werden, wenn gegen Reaktionsende zur moglichst
vollstdndigen Polymerisation die Temperatur gesteigert wird. Die Perlgrésse
lasst sich in dem beanspruchten Rahmen einstellen.

Ferner kdnnen die Gblicherweise verwendeten Gleitmittel wie Fettalkohole,
Stearinsaureester, Palmitinsaureester oder natirliche Wachse - vorzugsweise
vor der Polymerisation - zugesetzt werden.

Die praktische Durchfiihrung der Polymerisation kann so erfolgen, dass das
Wasser, die Monomere, Starter, Dispergiermittel und gegebenenfalls Gleitmittel
zusammen vorgelegt und dann erhitzt werden, beispielsweise auf ca. 90°C.
Gegebenenfalls wird die uberschiissige Polymerisationswarme, besonders ab
95°C, durch auere Kuhlung abgeflhrt. Temperaturen oberhalb 115°C sollten
nach Mdglichkeit vermieden werden. Die Dauer der Polymerisation liegt
Ublicherweise im Bereich von 1 bis 5 Stunden. Die Viskositat des
Polymerisationsansatzes (gemessen mit einem Brookfield-Viskosimeter bei der
Polymerisationstemperatur) liegt im Allgemeinen im Bereich zwischen 800
mPas und 8.000 mPas.
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Die zum Teil reaktiven Gleitmittel werden vorzugsweise erst ab etwa 20%
Umsatz zugesetzt. Auch der Zusatz von Reglern kann im Verlauf der
Polymerisation erfolgen.

Nach Reaktionsende werden die Perlen im Allgemeinen durch Filtration oder
Zentrifugation abgetrennt. Anhaftende Zusatze kénnen auf geeignete Weise, z.
B. durch Waschen mit verdiinnter Sdure und Wasser entfernt werden. Die
Perlen werden haufig unter Erwarmen, vorzugsweise mit Luftumwalzung,

getrocknet, z. B. in Hordenschranken.

Es liegt im Rahmen der vorliegenden Erfindung, die vernetzten Partikel
wahrend der Suspensionsverfahren zu férben oder einzufarben. Der Vorteil der
Verwendung von gefarbten oder eingefarbten Partikel gegentiber einem
eingefarbten Matrixmaterial sind Flexibilitat in Bezug auf Herstellung,
Verringerung der Kosten, bessere Farbverteilung, verringerter
Oberflachenglanz, tiefe und natlrliche Farbverteilung sowie ein verminderter
Reinigungsaufwand bei der Herstellung von unterschiedlichen Produkten.

Das Einbringen-der vemetzten Polymerpartikel in die erfindungsgemane
Zusammensetzung kann durch Mischen der Komponenten erfolgen, wobei die
Bestandteile vorzugsweise homogen in der Zusammensetzung verteilt werden.

Der Gehalt der ersten Polymerpartikel, bezogen auf das Gesamtgewicht der
Zusammensetzung, betragt glinstigerweise 0,1 Gew.-% bis 20,0 Gew.-%,
bevorzugt 1,0 Gew.-% bis 18,0 Gew.-%, zweckmanigerweise 3,0 Gew.-% bis
15,0 Gew.-%, insbesondere 4,0 Gew.-% bis 12,0 Gew.-%.

Der Gehait der zweiten Polymerpartikel, bezogen auf das Gesamtgewicht der
Zusammensetzung, betragt glnstigerweise 0,1 Gew.-% bis 20,0 Gew.-%,
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bevorzugt 0,2 Gew.-% bis 18,0 Gew.-%, zweckmafigerweise 0,3 Gew.-% bis
14,0 Gew.-%, insbesondere 0,4 Gew.-% bis 10,0 Gew.-%.

Die Zusammensetzung kann wie herkdmmliche Thermoplaste zu
verschiedenen Endprodukten weiterverarbeitet, insbesondere umgeformt,
werden. Bevorzugte Umformverfahren umfassen die Profilextrusion, die Platten-
und Folienextrusion, Spritzgieen und Spritzpressen. Das aus der Platten-,
Folien oder Profilextrusion resultierende Produkt weist eine strukturierte
Oberflache und ein mattes Aussehen auf, ohne spezielle gemusterte Rollen,
Walzen, Polier- oder Schleifvorrichtungen zu bendtigen. Das Produkt, welches
durch SpritzgieRen erhalten wird, besitzt ein mattes Aussehen.

Der Ausdruck ,strukturierte Oberflache®, wie er hier verwendet wird, beschreibt
eine Oberflache mit folgender Rauhigkeit:

o Der Mittenrauhwert Ra betragt mindestens 1,0 ym, vorzugsweise mindestens
2,7 um, insbesondere mindestens 4,55 ym.

o Die gemittelte Rauhtiefe Rz betragt mindestens 10 ym, vorzugsweise
mindestens 22 pym, insbesondere mindestens 31 pm.

o Die Rauhtiefe Rt betragt mindestens 20 ym, vorzugsweise mindestens 28
pm, insbesondere mindestens 38 um.

Dabei wird die Oberflachenrauhigkeit gemal DIN EN ISO 4287 und DIN EN
ISO 4288 ermittelt.

Einer der Vorteile der vorliegenden Erfindung besteht darin, dass die
Gesamtweillichtransmission (Total White Light Transmission (TWLT)) viel
grofer ist als bei ahnlichen kommerzielien Produkten, die mit anorganischen
Flllstoffen, wie Bariumsulfat oder Farbkonzentrat, zur Erreichung eines matten
Aussehens versehen sind. Z. B. weist bariumsulfatpigmentiertes PMMA einen
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TWLT-Wert von 47 % auf, wahrend erfindungsgemafn TWLT-Werte von (iber 80
% erreicht werden kénnen. Der TWLT-Wert wird nach ASTM: E1331 und
E1164,, vorzugsweise unter Verwendung eines Hunterlab-Coloimeter-D25-
Modell, gemessen.

Das mattierte Aussehen kann mittels einer Opazitats- oder
Lichtundurchlassigkeitsmessung (Tribungsmessung) bestimmt werden. Je
hoher der Opazitadtswert, desto besser ist die Deckkraft oder das
Unkenntlichkeitsvermdgen. Um ein mattiertes Aussehen zu erreichen, sollte die
Opazitat mindestens 10 % betragen. Die Beladung der Polymerpartikel und der
Unterscheid in den Brechungsindizes beeinflusst die Deckkraft der Probe,
welche durch die Opazitatszah! ausgedrickt wird. Die Bestimmung der
Opazitatswerte erfolgt vorzugsweise nach den Normen ASTM D2805-80, ASTM
D589-65, TAPPI T-425 und TAPPI T-519.

Die erfindungsgemafle Zusammensetzung und die daraus erhaltlichen
Formkérper weisen vorzugsweise einen Lichttransmissionsgrad Tpes nach DIN
5033/7 von mindestens 50 %, bevorzugt mindestens 55 %, besonders
bevorzugt von mindestens 70 %, insbesondere im Bereich von 80 % bis kleiner
90% auf.

Aus den erfindungsgemafie Zusammensetzungen erhaltliche Formkorper
weisen vorzugsweise einen Intensitatshalbwertswinkel (IHW), gemessen
gemaf DIN 5036 mit einem LMT-Goniometer-MefRplatz GO-T-1500 der Fa.
LMT, im Bereich von gréRer 5° und kleiner 60° auf. Besonders zweckmanig
sind IHW-Werte im Bereich von gréfier 10° und kieiner 50°. Ganz besonders
zweckmalig sind Werte im Bereich von groRer 15° und kleiner 45°, noch mehr
bevorzugt sind Werte fur den IHW im Bereich von gréfer 20° und kleiner 40°.
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Die Zugfestigkeit (ISO 527) von aus der Zusammensetzung erhaltlichen
Formkdrpern betragt vorzugsweise mindestens 20 MPa, bevorzugt mindestens
40 MPa, besonders bevorzugt mindestens 50 MPa, insbesondere mindestens
60 MPa.

Das E-Modul von aus der Zusammensetzung erhaltlichen Formkdrpern nach
ISO 527 ist beim Einsatz von schlagzahen Polymermatrices gunstiger Weise
gréRer 1600 MPa, bevorzugt groller 1700 MPa.

Die Charpy-Schlagzahigkeit von aus der Zusammensetzung erhaltlichen
Formkérpern nach ISO 179 betragt beim Einsatz von schlagzahen
Polymermatrices vorzugsweise mindestens 30 kJ/m?, bevorzugt mindestens 40
kJ/m?, insbesondere mindestens 50 kJ/m?.

Die Streckdehnung von aus der Zusammensetzung erhaltlichen Formkorpern
nach ISO 527 ist glinstiger Weise gréfier 3 %, bevorzugt groer 4 %.

Die Bruchdehnung von aus der Zusammensetzung erhaltlichen Formkérpern
nach ISO 527 betragt vorzugsweise mindestens 2 % und bei Einsatz von
schlagzahen Polymermatrices bevorzugt mindestens 15 %, insbesondere
mindestens 30 %.

Die Vicaterweichungstemperatur VET (ISO 306-B50) der erfindungsgemafen
Zusammensetzung und der daraus erhaltlichen Formkdrper ist beim Einsatz
von nicht schlagzéhen Polymermatrices vorzugsweise mindestens 95°C,
bevorzugt mindestens 97°C, besonders bevorzugt mindestens 103°C,
insbesondere grofier 104°C.

Der Schmelzindex MVR (ISO 1133, 230°C / 3,8 kg) der erfindungsgemalen
Zusammensetzung und der daraus erhaltlichen Formkdrper ist beim Einsatz
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von schlagzdhen Polymermatrices vorzugsweise mindestens 1,0 cm®/10 min,
bevorzugt mindestens 1,3 cm®10 min und bei Einsatz von nichtschlagzéhen
Polymermatrices besonders bevorzugt mindestens 3,0 cm®10 min,
insbesondere mindestens 4,5 cm>/10 min.

Die erfindungsgemaf erhéltlichen Formkérper kdnnen insbesondere fur
Beleuchtungen, Zeichen oder Symbole, Verkaufsstellen und
Kosmetikverkaufsstédnder, Behaltnisse, Heim- und Burodekorationen,
Mobelanwendungen, Duschtiren und Burotiren verwendet werden.

Die Erfindung wird durch die nachfolgenden Beispiele und Vergleichsbeispiele
weiter erlautert, ohne dass hierdurch eine Beschrénkung des
Erfindungsgedankens erfolgen soll.
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Es wurden folgende Materialien eingesetzt:

A1) Matrix 1
Als Matrix 1 wurde PLEXIGLAS zk6BR glasklar von der Fa. Evonik R6hm

GmbH eingesetzt. Der Brechungsindex des Materials betrug 1,4933 (np®).

A2) Matrix 2

Als Matrix 2 wurde PLEXIGLAS 7N glasklar von der Fa. Evonik R6hm GmbH

eingesetzt. Der Brechungsindex des Materials betrug 1,4939 (np®).

B1) Perlpolymerisat 1 (=Perle 1)

In einem 100 | V4A-Stahl-Reaktor, der mit einem Stickstoffeinlall und einem
Blattrihrer versehen war, wurden 600 g Alx(SO4)3X18H0O und 6 g
Natriumparaffinsulfonat in 50 | entionisiertem Wasser bei 85°C durch Rihren
mit 350 Upm geldst. Die als Dispergiermittel verwendete Aluminiumverbindung
wurde durch Zugabe von 264 g Natriumcarbonat ausgefalit.

Dann wurde eine Monomermischung aus 5,9 kg Methylmethacrylat, 4,0 kg
Styrol und 0,1 kg Glykoldimethacrylat sowie 0,2 kg Dilauroylperoxid unter
Stickstoff zugegeben. Die Polymerisation wurde bei 80°C fur 140 Minuten und
dann bei 90°C fir 60 Minuten unter Ruhren durchgefihrt. Die
Polymerisationsmischung wurde dann auf 50°C abgekuhlt und mit 600 ml
Schwefelsdure (50 %) behandelt, um das Dispergiermittel aufzulésen. Die
Perlen wurden abfiltriert, mit entionisiertem Wasser gewaschen und fur 20
Stunden bei 50°C getrocknet.
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Das Volumenmittel der Teilchengréfie lag bei 39,7 um, die
TeilchengréRenstandardabweichung lag bei 11 um und der Brechungsindex der
Perlen betrug 1,5248 (np®)..

C1) Perlpolymerisat 2 (=Perle 2)
Herstellung s. EP 1219641, Beispiel 2

Das Volumenmittel der Teilchengréfle lag bei 20,4 um, die
TeilchengréRenstandardabweichung lag bei 8,4 ym und der Brechungsindex
der Perlen betrug 1,5174 (np®).

B2) Perlpolymerisat 3 (=Perle 3)

In einem 15 V2A-Stahl-Reaktor, der mit einem Stickstoffeinla® und einem
Propellerriihrer versehen war, wurden 94,5 g Al2(S0O4)3X14H20 in 8127,0 ml
entionisiertem Wasser bei 40°C durch Rihren mit 220 Upm geldst. Die
Aluminiumverbindung wurde dann durch Zugabe von 378 g 10 %-ige
Sodalésung ausgefallt. Anschliefend erfolgte die Zugabe von 0,47 g Natrium-
Cis-paraffinsulfonat und von 0,47 g Gleitmittel als 1 %-ige Lésung. Der pH-Wert
der Wasserphase betrug ca. 5-5,5.

Dann wurde eine Mischung aus 1795,5 g Methylmethacrylat, 75,6 g Ethylacrylat
und 18,9 g Glykoldimethacrylat sowie 37,8 g Dilauroylperoxid, 3,78 g tert.
Butylper-2-ethylhaxanoat und 5,67 g tert. Dodecylmercaptan unter Stickstoff
zugegeben. Die Polymerisation wurde bei 90°C flr 60 Minuten unter Ruhren
(220 Upm) durchgefihrt. Die Polymerisationsmischung wurde dann auf 40°C
abgekuhlt und mit 29 ml Schwefelsaure (50 %) angeséauert. Die Perlen wurden
abfiltriert, mit entionisiertem Wasser gewaschen und fur 20 Stunden bei 50°C
getrocknet.
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Das Volumenmittel der Teilchengré3e lag bei 43,1 um, die
TeilchengréRenstandardabweichung lag bei 26,7 um und der Brechungsindex
der Perlen betrug np?°.1,4888

C2) Perlpolymerisat 4 (=Perle 4)

Es wurde eine unter der Bezeichnung Techpolymer® SBX-8 vom Hersteller
Sekisui Chemical Co. Ltd, Japan erhaltliche vernetzte Polystyrolperle mit einem
mittleren Teilchendurchmesser von 8 um eingesetzt. Das Volumenmittel der
TeilchengroRe lag bei 8,2 ym, die TeilchengréRenstandardabweichung lag bei
3,1 um und der Brechungsindex der Perlen betrug 1,5891 (np®)..

Die Komponenten wurden miteinander gemischt und hinsichtlich ihrer
Eigenschaften untersucht. Die Anteile der jeweiligen Komponenten kénnen

Tabelle 1 entnommen werden.
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Tabelle 1: Zusammensetzungen (Gewichtsanteile in Klammern)

Matrix Perle mit An > Perle mit An <
0,015 0,015

B 1 Matrix 1 (90) Perle 2 (4) Perle 3 (6)
B2 Matrix 1 (83) Perle 2 (7) Perle 3 (10)
B3 Matrix 1 (93,5) Perle 4 (0,5) Perle 3 (6)
B4 Matrix 1 (87) Perle 4 (1) Perle 3 (12)
BS Matrix 2 (83) Perle 2 (7) Perle 3 (10)
B6 Matrix 2 (87) Perle 4 (1) Perle 3 (12)
VB 1 Matrix 1 (94) Perle 1 (6) -

VB 2 Matrix 1 (88) Perle 1 (12) -

VB 3 Matrix 2 (94) Perle 1 (6) -

VB 4 Matrix 2 (88) Perle 1 (12) -

Die einzelnen Komponenten wurden mittels Einschneckenextruder abgemischt.

Der Volumen-FlieRindex MVR (Prifnorm ISO 1133: 1997) wurde bestimmt.
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Aus den abgemischten Formmassen wurden Prufkérper durch Spritzguss und

Bandchenextrusion hergestellt. Bei der Verarbeitung wurde weder bei der

Bandchenextrusion noch beim Spritzguss Metallabrieb festgestellt. Die

entsprechenden Prifkérper wurden nach folgenden Methoden gepruft:

Vicat (16h/80°C):

SZ (Charpy 179/1eU):

E-Modul:

Zugfestigkeit:

Streckdehnung

Bruchdehnung

Bestimmung der Vicat
Erweichungstemperatur (Prifnorm DIN

ISO 306: August 1994)

Bestimmung der Charpy-
Schlagzahigkeit (Prafnorm: ISO 179:
1993)

Bestimmung des E-Moduls (Prifnorm:

ISO 527-2)

Bestimmung der Bruchspannung
(Prdfnorm: ISO 527; 5 mm/min), der
Streckspannung (Prufnorm: 1ISO 527;

50 mm/min)

Bestimmung der Streckdehnung

(Prafnorm: ISO 527; 50 mm/min)

Bestimmung der (nominellen)

Bruchdehnung (Prifnorm: ISO 527)
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gemaf DIN 5036

gemessen gemafl DIN 5036 mit einem
LMT-Goniometer-MefRplatz GO-T-1500
der Fa. LMT

Rauheitsgrofien Ra, Rz und Rt nach
DIN 4768. Ra-Werte < 2 ym wurden mit
einem cut off von 0,8 mm, bei Ra > 2
gm mit einem cut off von 2,5 mm
ermittelt. Die Rauheitsmessungen
wurden mit einem Form Talysurf 50,
Hersteller ist die Rank Taylor Hobson
GmbH durchgefiihrt.

Tabelle 2 fasst die erhaltenen Ergebnisse zusammen. Man erkennt, dass durch

die erfindungsgemafle Losung Formkérper mit matter und strukturierter
Oberflachenbeschaffenheit erhalten werden. Die Rauhigkeit der Formkérper ist
erhdht und gleichzeitig streuen sie sehr gut das Licht mit geringem

Energieverlust.
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Patentanspriche:

1. Zusammensetzung zur Herstellung von Formkérpern mit matter und
strukturierter Oberflachenbeschaffenheit, umfassend eine Polymermatrix und
vemetzte Polymerpartikel, dadurch gekennzeichnet, dass die
Zusammensetzung
(i) erste vermetzte Polymerpartikel mit einem Volumenmittel der

Teilchengrofie im Bereich von 30 um bis 1500 pm und
(ii) zweite vernetzte Polymerpartikel mit einem Volumenmittel der
Teilchengréiie kleiner 30 um enthalt,
wobei die Differenz des Brechungsindex der ersten Polymerpartikel minus
dem Brechungsindex der Polymermatrix, jeweils gemessen bei 25°C, im
Betrag kleiner 0,015 ist und wobei die Differenz des Brechungsindex der
zweiten Polymerpartikel minus dem Brechungsindex der Polymermatrix,
gemessen bei 25°C, im Betrag groRer gleich 0,015 ist.

2. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, dass die
ersten vernetzten Polymerpartikel ein Volumenmittel der Teilchengréfe im
Bereich von 35 pm bis 500 um aufweisen.

3. Zusammensetzung nach Anspruch 2, dadurch gekennzeichnet, dass die
ersten vernetzten Polymerpartikel ein Volumenmittel der Teilchengréfe im
Bereich von 40 ym bis 150 um aufweisen.

4. Zusammensetzung nach mindestens einem der vorangehenden Ansprliche,
dadurch gekennzeichnet, dass die zweiten vernetzten Polymerpartikel ein
Volumenmittel der Teilchengré3e im Bereich von 1 um bis kleiner 30 ym
aufweisen.

5. Zusammensetzung nach Anspruch 4, dadurch gekennzeichnet, dass die
zweiten vernetzten Polymerpartikel ein Volumenmittel der Teilchengréfie im
Bereich von 5 um bis 25 pm aufweisen.
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Zusammensetzung nach mindestens einem der vorangehenden Anspriche,
dadurch gekennzeichnet, dass die Differenz der Brechungsindizes von
Polymermatrix und ersten Polymerpartikeln, gemessen bei 25°C, im Betrag
kleiner 0,01 ist.

Zusammensetzung nach mindestens einem der vorangehenden Ansprlche,
dadurch gekennzeichnet, dass das Matrixpolymer ein Homo- und Copolymer
von C¢-Csg-Alkyl(meth)acrylaten umfasst, das ggf. noch davon verschiedene
Monomereinheiten enthalten kann.

Zusammensetzung nach mindestens einem der vorangehenden Anspriche,
dadurch gekennzeichnet, dass die ersten Polymerpartikel ein Homo- oder
Copolymer von C1-C1g-Alkyl(meth)acrylaten umfasst, das ggf. noch davon
verschiedene Monomereinheiten enthalten kann.

Zusammensetzung nach mindestens einem der vorangehenden Anspriche,
dadurch gekennzeichnet, dass die zweiten Polymerpartikel
Wiederholungseinheiten umfasst, die mindestens einen aromatischen Rest
aufweisen.

Zusammensetzung nach mindestens einem der vorangehenden Anspriiche,
dadurch gekennzeichnet, dass die Polymerpartikel durch Vernetzung mit
Allyimethacrylat, Divinylbenzol und/oder Ethylenglykoldimethacrylat erhaltlich
sind.

Zusammensetzung nach mindestens einem der vorangehenden Anspruche,
dadurch gekennzeichnet, dass sie, jeweils bezogen auf ihr Gesamtgewicht,
a. 20,0 Gew.-% bis 90 Gew.-% einer Polymermatrix,

b. 0,1 Gew.-% bis 20,0 Gew.-% erste Polymerpartikel und

c. 0,1 Gew.-% bis 20,0 Gew.-% zweite Polymerpartikel enthalt.
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Formkdrper mit matter und strukturierter Oberflachenbeschaffenheit, erhaltlich
durch Umformen einer Zusammensetzung nach Anspruch 1.

Formkérper nach Anspruch 12, erhaltlich durch Extrusion einer
Zusammensetzung nach Anspruch 1.

Formkérper nach Anspruch 12 oder 13 mit einem Intensitatshalbwertswinkel
bei 3 mm Dicke von mindestens 10 % und einer gemittelten Rauhtiefe Rz von

mindestens 10 ym.

Verwendung eines Formkérpers gemal Anspruch 12, 13 oder 14 als Bauteil
fur Beleuchtungen, Zeichen und Symbole, Verkaufsstellen,
Kosmetikverkaufsstéander, Behaltnisse, Heim- oder Blrodekorationen,
Moébelanwendungen, Duschturen und Buroturen.
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Molded bbdy having matt and structured surface properties

The present invention relates to a composition for the production of moldings
having a matt and structured surface character, the moldings obtainable from
such a composition and the use thereof.

For lighting and illumination applications, points-of-sale and cosmetics display
stands, there is a permanent demand for novel and innovative products which
are visually as appealing as possible and at the same time can be produced as
economically as possible. What is desirable in particular is a plastics product
which imitates the properties and the appearance of sand-blasted glass as well

as possible.

Production of such plastics in a conventional manner, for example by surface
treatment, such as sand blasting and the production of surface patterns, and by
means of addition of inorganic fillers and additives, such as barium sulphate,
calcium carbonate, titanium dioxide, silica, etc., is suitable only to a limited
extent for this purpose. Firstly, this procedure is extremely complicated and
expensive. In addition, uniform dispersion of inorganic fillers within a polymer
matrix can generally only be poorly effected. Moreover, they reduce the light
transmittance of the polymer to a great extent and do not [ead to the desired
surface texture or character. Furthermore, such fillers adversely affect the
physical properties of the polymer.

Prior art
US Patent 4,876,311 proposes the use of an opaque synthetic resin

composition which contains 1 - 30% by weight of crosslinked beads. The beads
are said to consist of a polymer comprising
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(i) 9.9 - 59.9% by weight of at least one monomer which is capable of free
radical polymerization and contains an aromatic radical, or of a nonaromatic
monomer which contains a halogen,

(i) 90 - 40% by weight of vinyl'ic monomers which are copolymerizable
therewith but are different from them,

(iii) 0.1 - 20% by weight of at least one crosslinking monomer and

(iv) 0 - 10% by weight of a strongly polar monomer.

Furthermore, the refractive index of the polymer is said to be greater than that
of the polymer matrix and the mean particle size of the beads is said to be in the
range of 20 - 50 pm.

The resin composition is extruded to give the desired moldings.

Patent EP 1 022 115 describes extruded articles which have a matt and
structured surface. In order to achieve this effect, light-scattering beads having
a refractive index offset relative to the matrix of > 0.02 are used. The weight
average of the particle size of the beads is said to be in the range of 25 - 55 ym
and the particles are said to have a particle size distribution in the range of

10 - 110 ym. The particular surface effect allegedly arises only through the use
of beads having exactly this particle size distribution.

Object

It is the object of the present invention to provide possibilities for the production
of moldings having a matt and structured surface character, which have an
improved property profile. Thus, as high a homogeneity as possible should be
achieved. Inhomogeneities and optical defects, such as, for example, specks,
should as far as possible be avoided. Furthermore, mechanical properties which
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are as good as pbssible were strived for. The roughness of the moldings should
as far as possible be improved. In addition, a substantial improvement in the
weathering resistance was desired. Furthermore, a solution which can be
realized on an industrial scale and economically in a comparatively simple
manner was strived for.

Achievement

This and further objects which are not specifically mentioned but which arise in
an obvious manner from the relationships discussed in the introduction are
achieved by~a composition having all properties of the present Patent Claim 1.

" The subclaims relating back to Claim 1 describe particularly expedient
modifications of the composition. Furthermore, the moldings obtainable from the
composition and particularly advantageous fields of use of the moldings are
protected.

By providing a composition for the production of moldings having a matt and

structured surface character, which composition comprises a polymer matrix

and crosslinked polymer particles, the composition containing

(i) first crosslinked polymer particles having a weight average of the particle
size in the range of 30 pm - 1500 pm and

(i) second crosslinked polymer particles having a weight average of the
particle size of less than 30 pm,

the difference between the refractive index of the first polymer particles and the

refractive index of the polymer matrix, measured in each case at 25°C, being

less than 0.015 as an absolute value and the difference between the refractive

index of the second polymer particles and the refractive index of the polymer
matrix, measured in each case at 25°C, being greater than or equal to 0.015 as
an absolute value, it is possible in a manner not directly foreseeable to provide
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a composition for the production of moldings having a matt and structured
surface character, which have an improved property profile. Thus, the moldings
obtainable according to the invention are distinguished by a very high
homogeneity, in particular with regard to the mechanical and the optical
properties. Inhomogeneities and optical defects, such as, for example épecks,
are not observed. Furthermore, the moldings obtainable according to the
invention have very good mechanical properties, a very high roughness and
significantly improved weathering resistance. The production of the moldings
according to the invention having a matt and structured surface character can
be ?ffected ina comparativgly simple manner by the forming of the composition

according to the invention.

The composition according to the invention contains a polymer matrix as the
continuous phase. Suitable matrix polymers are all thermoplastically
processable polymers which are known for this purpose. These include, inter
alia, polyalkyl (meth)acrylates, such as, for example, polymethyl methacrylate
(PMMA), polyacrylonitriles, polystyrenes, polyethers, polyesters,
polycarbonates, polyvinyl chiorides. Polyalkyl (meth)acrylates are preferred
here. These polymers can be used individually and as a mixture. Furthermore,
these polymers may also be present in the form of copolymers. |

In the context of the present invention, homo- and copolymers of C4-C1g-alkyl
(meth)acrylates, expediently of C4-Cyo-alkyl (meth)acrylates, in particular of
C,-Cs-alkyl (meth)acrylate polymers which may optionally also contain
monomer units differing therefrom, are particularly preferred.

Here, the notation (meth)acrylate means both methacrylate, such as, for
example, methyl methacrylate, ethyl methacrylate etc., and acrylate, such as,
for example, methyl acrylate, ethyl acrylate, etc., and mixtures of the two
monomers.



WO 2009/074358 PCT/EP2008/061352

The use of copolym'ers which contain 70% by weight to 99% by weight, in
particular 70% by weight to 90% by weight, of C4-C1g-alkyl (meth)acrylates has
proved to be very particularly useful. Preferred C1-C1o-alkyl methacrylates
comprise methyl methacrylate, ethyl methacrylate, propyl methacrylate,
isopropyl methacrylate, n-butyl methacrylate, isobutyl methacrylate, tert-butyl
methacrylate, pentyl methacrylate, hexyl methacrylate, heptyl methacrylate,
octyl methacrylate, isooctyl methacrylate and ethylhexyl methacrylate, nony!
methacrylate, decyl methacrylate and cycloalkyl methacrylates, such as, for
example, cyclohexyl methacrylate, isobornyl methacrylate or ethyicyclohexy!
methacrylate. Preferred C1-Cyo-alkyl acrylates comprise methyl acrylate, ethyl
acrylate, propyl acrylate, isopropyl acrylate, n-butyl acrylate, isobutyl acrylate,
tert-butyl acrylate, pentyl acrylate, hexyl acrylate, hepty! acrylate, octyl acrylate,
isooctyl acrylate, nonyl acrylate, decyl acrylate and ethylhexyl acrylate and
cycloalkyl acrylates, such as, for example, cyclohexyl acrylate, isobornyl
acrylate or ethylcyclohexyl acrylate.

Very particularly preferred copolymers comprise 80% by weight to 99% by
weight of MMA units and 1% by weight to 20% by weight, preferably 1% by
weight to 5% by weight, of C4-C1p-alkyl acrylate units, in particular methyl
acrylate and/or ethyl acrylate units. The use of the polymethyl methacrylate
PLEXIGLAS® 7N obtainable from Evonik Réhm GmbH has proved to be very
particularly useful in this context.

The matrix polymer can be prepared by polymerization processes known

per se, free radical polymerization processes, in particular mass, solution,
suspension and emulsion polymerization processes, being particularly
preferred. Initiators particularly suitable for these purposes comprise in
particular azo compounds, such as 2,2'-azobisisobutyronitrile or
2,2'-azobis(2,4-dimethylvaleronitrile), Redox systems, such as, for example, the
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combination of tertiary amines with peroxides or sodium disulphite and
persulphates of potassium, sodium or ammonium or preferably peroxides (cf. in
this context, for example H. Rauch-Puntigam, Th. Vélker, “Acryl- und
Methacrylverbindungen [Acrylic and-Methacrylic Compounds]", Springer,
Heidelberg, 1967 or Kirk-Othmer, Encyclopedia of Chemical Technology, Vol. 1,
page 386 et seq., J. Wiley, New York, 1978). Examples of suitable peroxide
polymerization initiators are dilauroyl peroxide, tert-butyl peroctanoate, tert-butyl
perisononanoate, dicyclohexyl peroxydicarbonate, dibenzoyl peroxide or
2,2-bis(tert-butylperoxy)butane. The polymerization can preferably also be
carried out with a mixture of different polymerization initiators havjng different
half-lives, for example dilauroyl peroxide and 2,2-bis(tert-butylperoxy)butane, in
order to keep the free radical stream constant in the course of the
polymerization and at different polymerization temperatures. The amounts of
polymerization initiator used are in general 0.01% by weight to 2% by weight,
based on the monomer mixture.

The polymerization can be carried out both continuously and batchwise. After
the polymerization, the polymer is obtained via conventional isolation and
separation steps, such as, for example, filtration, coagulation and spray drying,
and is usually .use'd in particulate form.

The chain lengths of the polymers or copolymers can be established by
polymerization of the monomer or monomer mixture in the presence of
molecular weight regulators, such as, in particular, of the mercaptans known for
this purpose, such as, for example, n-butyl mercaptan, n-dodecyl mercaptan,
2-mercaptoethanol, methyl 3-mercaptopropionate or 2-ethylhexyl thioglycolate,
pentaerythritol tetrathioglycolate; the molecular weight regulators being used in
_general in amounts of 0.05% by weight to §% by weight, based on the monomer
or monomer mixture, preferably in amounts of from 0.1% by weight to 2% by
weight and particularly preferably in amounts of 0.2% by weight to 1% by



WO 2009/074358 PCT/EP2008/061352

weight, based on the monomer or monomer mixture (cf. for example

H. Rauch-Puntigam, Th. Volker, “Acryl- und Methacrylverbindungen [Acrylic and
Methacrylic Compounds]”, Springer, Heidelberg, 1967; Houben-Weyl,
Methoden der organischen Chemie [Methods of Organic Chemistry], Vol. XIV/1,
page 66, Georg Thieme, Heidelberg, 1961 or Kirk-Othmer, Encyclopedia of
Chemical Technology, Vol. 1, page 296 et seq., J. Wiley, New York, 1978).
n-Dodecyl mercaptan is preferably used as a molecular weight regulator.

The matrix may equally contain further additives well known to the person
skilled in the art. Substances which modify the impact strength, external
lubricants, antioxidants, flameproofing agents, UV stabilizers, flow improvers,
metal additives for shielding against electromagnetic radiation, antistatic agents,
demolding agents, dyes, pigments, adhesion promoters, weathering stabilizers,
plasticizers, fillers and the like are preferred.

The preparation of the impact-modifying substances is preferably effected by
emulsion polymerization processes. in this way, a stable latex having an
arithmetic weight average of the particle size in the range from 0.05 ymto 5 ym
is obtained, which latex is usually spray-dried or coagulated/washed dry in order
to isolate the polymer.

Emulsifiers suitable for these purposes are known to the person skilled in the art
and comprise in particular customary soaps, alkylbenzenesulphonates, such as
sodium dodecylbenzenesulphonates, alky! phenoxypolyethylenesulphonates,
sodium laurylsulphates, salts of long-chain amines, salts of long-chain
carboxylic and sulphonic acids, etc. Particularly preferred emulsifiers comprise

- hydrocarbon groups having 8 to 22 carbon atoms, which are linked to highly
polar, solubilizing groups, such as alkali metal and ammonium carboxylate
groups, sulphate monoester groups, sulphonate groups, phosphate partial ester
groups, etc.
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The incorporation of the impact-modifying substances can be effected by
subsequent mixing. However, it has proved to be particularly useful to add the
impact-modifymg substances before or during the preparation of the matrix
polymer, such as, for'example, by dispersing the impact-modifying substances
in a monomer mixture which is used for the preparation of the matrix polymer or
in a monomer/polymer syrup mixture, which together gives the desired matrix
polymer. Equally, the impact-modifying substances can be introduced into a
casting mixture in the form of an emulsion, suspension or dispersion in water or
in an organic carrier. The water or the organic carrier can then be removed
before or after the casting to give the final polymer form. The impact-modifying
substances can also be compounded with the polymer by means of extrusion
compounding. For further details regarding the addition of impact-modifying
substances to matrix polymers, reference is made to US Patent 3,793,402.

A particularly preferred impact-modified matrix polymer is polymethyl
methacrylate, which is commercially available from Evonik R6hm GmbH under
the trade name Plexiglas® zk6BR.

The polymer matrix preferably has a light transmittance Tpgs according to
DIN 5033/7 in the range from 40% to 93%, preferably greater than 75%, in
particular greater than 85%.

The content of the polymer matrix, based on the total weight of the composition,
is advantageously 20.0% by weight to 95.0% by weight, preferably 30% by
weight to 90% by weight, expediently 50% by weight to 89% by weight, in
particular 70% by weight to 88% by weight.

In the present invention, the composition contains, in addition to the polymer
matrix, also
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(i) first polymer particles having a weight average of the particle size in the
~ range from 30 pm to 1500 um, preferably in the range from greater than
35 pm to 500 pm, in particular in the range from 40 pmto 150 ym, and
(i) second polymer particles having a weight average of the particle size of -
less than 30 um, preferably in the range from 1 uym to less than 30 pm, in
particular in the range from 5 pm to 25 ym.

These polymer particles are preferably dispersed as homogenously as possible
in the polymer matrix.

The stated values for the particle size are based in each case on the volume
average of the particle size distribution. This particle size distribution can be
determined, for example, by a Mastersizer 2000 from Malvern Instruments Ltd.,
the exact method of measurement for determining the particle size being
contained in the usér manual. The 1ISO 13320-1 standard is applicable here and
the calculation is effected by the Fraunhofer model and Mie theory. The
refractive index n% of 1.489 (PMMA) and the ABSqeefricient Of 0 are specified as
parameters. This method is preferred. In addition, the particle size can be
determined by measuring and counting the particles on corresponding scanning
electron micrographs.

Expediently, the first polymer particles have a narrow size distribution.
Particularly preferably, the standard deviation of the averaged particle
diameters is not more than 50 pm, very particularly preferably not more than
40 um and in particular not more than 35 um. The standard deviation of the
averaged particle diameters of the second particles is preferably not more than
30 um, expediently not more than 25 pm, in particular not more than 20 pym,
even more preferably not more than 15 pm and extremely expediently not more
than 12.5 ym.
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In particularly preferred developments of the present invention, first and second
polymer particles which do not coagulate, aggregate or agglomerate or do so
only to a small extent are used.:In the context of the invention, the statement
“coagulate only to a small extent” is understood as meaning that, on
incorporation of the particles into a polymeric matrix and subsequent processing
by extrusion, no inhomogeneities or specks (point-like isolated elevations) occur
‘on the surface of the molding thus produced.

The refractive index of the polymer particles may be of very particular interest
for achieving the aims according to the invention. The difference between the
refractive index of the first polymer particles and the refractive index of the
polymer matrix should advantageously be, as an absolute value, less than
0.015, preferably less than 0.013, expediently less than 0.01, in particular less
than 0.007, even more preferably 0.005 or 0.0035 or 0.002. The difference
between the refractive index of the second polymer particles and the refractive
index of the polymer matrix should as far as possible be, as an absolute value,
greater than or equal to 0.015, preferably greater than 0.016, expediently
greater than 0.018, in particular greater than 0.02, very particularly preferably
greater than 0.025, even more preferably greater than 0.03, greater than 0.033
or greater than 0.035.

The values for the refractive index are determined according to ISO 489 at
A = 589.3 nm. Besides, the data are based on 25°C. This also applies to all
other measured quantities referred to here unless another reference
temperature is expressly specified. .

In the context of the present invention, both the first and the second polymer
particles are crosslinked. In this context, “crosslinked” means that the particles
can be dissolved only in small amounts in a strong organic solvent, such as
tetrahydrofuran (THF). Here, “small amount” means that the polymer-soluble
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fraction is not more than 7% by weight, based on the total weight of the particles
used in the method of measurement. The polymer-soluble fraction is

- .determined as follows:

.the polymer particles are dissolved in THF and centrifuged for 3 hours at

21 000 rpm. In each case 15 ml of the supernatant are taken off and are made
up again with about 15 ml of THF. This was repeated 3 times. The supernatant
taken off is filtered through a 0.45 ym membrane filter, then reduced to 60 ml
and centrifuged again for 3 hours. After the centrifuging, the supernatant is
evaporated down and is analysed by means of NMR and GC-MS.

The crosslinking of the polymer particles is preferably achieved by
copolymerization with suitable crosslinking monomers which usually have more
than one unit capable of polymerization, preferably free radical polymerization,
in the molecule. Those having at least two vinylic groups, in particular
divinylbenzene, furthermore acrylates and methacrylates and acrylamides and
methacrylamides of polyols, in particular glycol diimeth)acrylate, 1,3- and
1,4-butanediol (meth)acrylate, trimethylolpropane triimeth)acrylate,
tetraethylene glycol di(meth)acrylate, further monomers which contain
vinylidene, (capped) amidomethylol, carbamide methylol ether, azlactone and
epoxy groups, in particular N-methylol (meth)acrylamide,
methylenebisacrylamide and methacrylamide, glycidyl (meth)acrylate, and also
crosslinking monomers having unsaturated groups of graded reactivity in the
molecule, in particular the vinyl, allyl and crotyl esters of acrylic and/or
methacrylic acid, are preferred. Allyl methacrylate, divinylbenzene and/or

. = .ethylene glycol dimethacrylate are particularly preferably used. Further details

- . of such monomers appear in H. Rauch-Puntigam, Th. Vélker, Acryl- und

Methacrylverbindungen [Acrylic and methacrylic compounds), Springer-Verlag
Berlin, 1967.

The proportion of the crosslinking monomers, based on the total weight of the
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" respective monomer mixture, is advantageously in the range from 0.1% by
weight to 5.0% by weight, in particular in the range from 0.5% by weight to 1.5%
by weight.

The crosslinking is intended, inter alia, to ensure that the particles do not melt
during the processing at elevated temperature (up to about 300°C).

Regarding their composition, the crosslinked particles are not subject to any
particular limitations.

Polyalkyl (meth)acrylates are particularly preferred as first polymer particles.
These polymers can be used individually and as a mixture. Furthermore, these
polymers may also be present in the form of copolymers.

In the context of the present invention, homo- and copolymers of Cy-Cig-alkyl
(meth)acrylates, expediently of C4-Co-alkyl (meth)acrylates, in particular of
Cs-Cs-alkyl (meth)acrylate polymers, which optionally may also contain
monomer units differing therefrom, are particularly preferred.

The use of copolymers which contain 70% by weight to 99% by weight, in
particular 70% by weight to 90% by weight, of C1-Cso-alkyl (meth)acrylates has
proved to be very particularly useful. Preferred C1-C1o-alkyl methacrylates
comprise methyl methacrylate, ethyl methacrylate, propyl methacrylate,
isopropyl methacrylate, n-butyl methacrylate, isobutyl methacrylate, tert-butyl
methacrylate, pentyl methacrylate, hexyl methacrylate, heptyl methacrylate,
octyl methacrylate, isooctyl methacrylate and ethylhexyl methacrylate, nonyl
methacrylate, decyl methacrylate and cycloalkyl methacrylates, such as, for
example, cyclohexy!l methacrylate, isobornyl methacrylate or ethylcyclohexyl
methacrylate. Preferred Cq-C1p-alkyl acrylates comprise methyl acrylate, ethy!
acrylate, propyl acrylate, isopropyl acrylate, n-butyl acrylate, isobuty! acrylate,
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tert-butyl acrylate, pentyl acrylate, hexyl acrylate, heptyl acrylate, octyl acrylate,
isooctyl acrylate, nonyl acrylate, decyl acrylate and ethylhexyl acrylate and
cycloalkyl acrylates, such as, for example, cyclohexyl acrylate, isobomnyl
acrylate or ethylcyclohexyl acrylate.

Very particularly preferred copolymers comprise 80% by weight to 99% by
weight of MMA units and 1% by weight to 20% by weight, preferably 1% by
weight to 5% by weight, of C4-Cyg-alkyl acrylate units, in particular methyl
acrylate and/or ethyl acrylate units.

- L

The use of second polymer particles which contain at least one monomer which
is capable of free radical polymerization and comprises at least one aromatic
radical is furthermore particularly preferred. Said radicals are preferably styrene
and its methyl-substituted derivatives, such as alpha-methyl and
p-methylstyrene, p-ethylstyrene, and halogenated derivatives of styrene, such
as p-chlorostyrene. Furthermore, phenyl acrylate and methacrylate, xylylene
methacrylate and acrylate, in particular in the m-form, 4-methylphenyl acrylate
and methacrylate, 2-phenylethy! acrylate and methacrylate, 3-phenyl-1-propyl
methacrylate and acrylate, 2-phenyloxyethyl acrylate and methacrylate and
benzyl methacrylate are furthermore preferred as monomer A of the formula (1).
The proportion of the aromatic monomers is preferably greater than 50% by
weight, based on the total weight of the first polymer particles.

A detailed description of the preparation of such particles is to be found, for
example, in EP1219641, Example 2. Reference is hereby made to this
document for the purpose of disclosure.

Furthermore particularly expediently used as second polymer particles are
those which are commercially available under the name “Techpolymer® SBX8“
from the manufacturer Sekisui Chemical Co. Ltd., Japan. These are polymer
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particles which consist of crosslinked polystyrene and have a volume average
of the particle size of 6 to 10 ym.

The composition of the polymer particles can be determined by means of a

- pyrolysis GC/MS spectrometer, the polymer material being pyrolysed at an
elevated temperature and the decomposed constituents being further analysed
for quantitative determination.

Suspension polymerization processes (bead polymerizations) have proved to
be very particularly useful for the preparation of the polymer particles. In this
process, the monomers are distributed as the disperse phase by the action of
mechanical forces (stirring) in a nonsolvent (continuous phase) and are
polymerized in this form. The polymer formed is predominantly soluble in the
monomer. Under the influence of the surface tension, the monomer forms
spherical drops. In order to retain the drop shape during the polymerization and
to prevent the coalescence of drops, so-called “dispersants” or distributors
(protective colloids), preferably substances which can be completely separated
off from the polymer obtained in bead form after the end of the polymerization,
are added to the polymerization batch.

The “distributor” ensures that the monomer droplets, once formed, are stabilized
to such an extent that combination of drops is practically absent.

As a rule, water is used as the continuous phase. Primarily sparingly soluble to
water-insoluble monomers capable of free radical polymerization are therefore
suitable as monomers suitable for.the polymerization. (cf. Houben-Weyl,

4th edition, Vol. XIV/1 “Makromolekulare Stoffe [Macromolecular Substances]",
pages 406-433, G. Thieme Verlag 1961.)

Distributors used are preferably (water insoluble) salts of inorganic acids, such
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as barium sulphate or barium carbonate, or high molecular weight natural
substances or synthetic polymers. The group consisting of the high molecular
weight distributors includes water-soluble colloids, such as polyvinyl alcohol,

. .. partly hydrolysed polyvinyl acetate, methylcellulose, starch, gelatin, pectin, the
alkali metal salts of polyacrylic acid or the alkali metal salts of styrene- or vinyl
acetate-maleic anhydride copolymers, etc. (cf. Houben-Weyl, loc. cit.

pages 411-430.) The ratio of the aqueous phase to the monomer phase is
preferably2:1to4: 1.

It is known that initiators which are soluble to a first approximation in the
monomers but insoluble in water are used in the bead polymerization. In
general, the amount of initiator used is 0.1% by weight to 1% by weight,
preferably about 0.5% by weight, based on the monomers. Preferably used
initiatbrs are the customary organic peroxides soluble in the monomer or
corresponding azo compounds, such as, for example, dibenzoyl peroxide,
lauroyl peroxide, azoisobutyronitrile. Free radical formers having higher
decomposition temperatures can additionally be used if the temperature is
increased towards the end of the reaction for polymerization which is as
complete as possible. The bead size can be adjusted within the claimed range.

Furthermore, the lubricants usually used, such as fatty alcohols, stearic acid
esters, palmitic acid esters or natural waxes may be added - preferably before
the polymerization.

. ... The polymerization can be carried out in practice by initially introducing the

-water, the monomers, initiator, dispersants and optionally lubricant together and
then heating, for example to about 90°C. Optionally the excess heat of
polymerization, in particular from 95°C, is removed by external cooling.
Temperatures above 115°C should as far as possible be avoided. The duration
of the polymerization is usually in the range from 1 to 5 hours. The viscosity of



WO 2009/074358 PCT/EP2008/061352
16

the polymerization batch (measured using a Brookfield viscometer at the
polymerization temperature) is in general in the range between 800 mPa-s and
8000 mPa-s.

The lubricants, some of which are reactive, are preferably added only from a
conversion of about 20%. The addition of regulators can also be effected in the
course of the polymerization.

After the end of the reaction, the beads are generally separated off by filtration
or centrifuging. Adhering additives can be removed in a suitable manner, for
example by washing with dilute acid and water. The beads are frequently dried
with heating, preferably with air circulation, e.g. in tray dryers.

It is within the scope of the present invention to dye or color the crosslinked
particles during the suspension process. The advantages of using dyed or
colored particles compared with a colored matrix material are flexibility with
regard to production, reduction of costs, better color distribution, reduced
surface gloss, deep and natural color distribution and a reduced cleaning effort
in the case of the production of different products.

The introduction of the crosslinked polymer patticles into the composition
according to the invention can be effected by mixing the components, the
constituents preferably being distributed homogeneously in the composition.

The content of the first polymer particles, based on the total weight of the
composition, is advantageously 0.1% by weight to 20.0% by weight, preferably "
1% by weight to 18% by weight, expediently 3.0% by weight to 15.0% by

weight, in particular 4.0% by weight to 12.0% by weight.

The content of the second polymer particles, based on the total weight of the
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composition, is advantageously 0.1% by weight to 20.0% by weight, preferably
0.2% by weight to 18.0% by weight, expediently 0.3% by weight to 14.0% by
weight, in particular 0.4% by weight to 10.0% by weight.

The composition can be further processed, in particular formed, like
conventional thermoplastics to give different end products. Preferred forming
processes comprise profile extrusion, slab and sheet extrusion, injection
molding and transfer molding. The product resulting from the slab, sheet or
profile extrusion has a structured surface and a matt appearance without
special patterned rollers, rolls or polishing or grinding apparatuses being
required. The product which is obtained by injection molding has a matt
appearance.

The expression “structured surface” as used here describes a surface having
the following roughness:

o The centre line average value Ra is at least 1.0 um, preferably at least
2.7 ym, in particular at least 4.55 ym.

o The averaged peak-to-valley height Rz is at least 10 ym, preferably at least
22 um, in particular at least 31 ym.

o The peak-to-valley height Rt is at least 20 ym, preferably at least 28 ym, in
particular at least 38 pm.

The surface roughness is determined according to DIN EN ISO 4287 and
DIN EN ISO 4288. -

One of the advantages of the present invention is that the total white light
transmission (TWLT) is much greater than in the case of similar commercial
products which are provided with inorganic fillers, such as barium sulphate or
color concentrate, for achieving a matt appearance. For example, PMMA
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‘pigmented with barium sulphate has a TWLT value of 47% whereas TWLT
values of above 80% can be achieved according to the invention. The TWLT
value is measured.according to ASTM: E1331 and E1164, preferably with the
use of a Hunterlab.colorimeter D25 model.

The matt appearance can be determined by means of an opacity or light opacity
measurement (turbidity measurement). The higher the opacity value, the better
the hiding power or the power of masking identity. In order to achieve a matt
appearance, the opacity should be at least 10%. The polymer particle load and
the difference between the refractive indices influence the hiding power of the
sample, which is expressed by the opacity number. The determination of the
opacity values is preferably effected according to the standards ASTM D2805-
80, ASTM D589-65, TAPPI T-425 and TAPPI T-518.

The composition according to the invention and the moldings obtainable

therefrom preferably have a light transmittance Tpgs according to DIN 5033/7 of

at least 50%, preferably of at least 55%, particularly preferably of at least 70%,
_in particular in the range from 80% to less than 90%.

Moldings obtainable from the compositions according to the invention preferably
have a half-intensity angle (HIA), measured according to DIN 5036 using a
GO-T-1500 goniometer test unit from LMT, in the range of greater than §° and
less than 60°. HIA values in the range of greater than 10° and less than 50° are
particularly expedient. Values in the range of greater than 15° and less than 45°
are very particularly expedient and values for HIA in the range of greater than
20° and less than 40° are even more preferred.

The tensile strength (ISO 527) of moldings obtainable from the composition is
preferably at least 20 MPa, preferably at least 40 MPa, particularly preferably at
least 50 MPa, in particular at least 60 MPa.
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The modulus of elasticity of moldings obtainable from the composition |
according to ISO 527 is advantageously greater than 1600 MPa, preferably
greater than 1700 MPa, with the use of impact-resistant polymer matrices.

The Charpy impact strength, according to 1SO 179, of moldings obtainable from
the composition is preferably at least 30 kJ/m?, preferably at least 40 kJ/m?, in
particular at least 50 kJ/m?, with the use of impact-resistant polymer matrices.

The tensile strain at yield, according to ISO 527, of moldings obtainable from
the composition is advantageously greater than 3%, preferably greater than 4%.

The tensile strain at break, according to 1ISO 527, of moldings obtainable from
the composition is preferably at least 2% and, with the use of impact-resistant
polymer matrices, preferably at least 15%, in particular at least 30%.

The Vicat softening temperature VET (ISO 306-B50) of the composition
according to the invention and of the moldings obtainable therefrom is
preferably at least 95°C, preferably at least 97°C, particularly preferably at least
103°C, in particular greéter than 104°C, with the use of non-impact-resistant
polymer matrices.

The melt volume flow rate MVR (1ISO 1133, 230°C/3.8 kg) of the composition
according to the invention and of the moldings obtainable therefrom is
_preferably at least 1.0 cm*/10 min, preferably at least 1.3 cm*/10 min, with the

. .. ~use of impact-resistant polymer matrices and particularly preferably at least

3.0 cm®/10 min, in particular at least 4.5 cm®/10 min, with the use of non-impact-
resistant polymer matrices.

The moldings obtainable according to the invention can be used in particular for
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lighting, signs or symbols, points-of-sale and cosmetic display stands,
containers, home and office decorations, furniture applications, shower cabinet
doors and office doors. The invention is further explained by the following . .
examples and comparative examples without it being intended to limit the. .

concept of the invention thereby.

The following materials were used:

A1) Matrix 1

Glass-clear PLEXIGLAS zk6BR from Evonik RsShm GmbH was used as
matrix 1. The refractive index of the material was 1.4933 (np®).

A2) Matrix 2

Glass-clear PLEXIGLAS 7N from Evonik R6hm GmbH was used as matrix 2.
The refractive index of the material was 1.4939 (np).

B1) Bead polymer 1 (= bead 1)

In a 100 | V4A steel reactor which was provided with a nitrogen inlet and a
paddle stirrer, 600 g of Al;(SO4); - 18H,0 and 6 g of sodium paraffinsulphonate
were dissolved in 50 | of demineralized water at 85°C by stirring at 350 rpm.
The aluminum compound used as a dispersant was precipitated by addition of
264 g of sodium carbonate.

A monomer mixture comprising 5.9 kg of methyl methacrylate, 4.0 kg of styrene
and 0.1 kg of glycol dimethacrylate and 0.2 kg of dilauroyl peroxide was then
added under nitrogen. The polymerization was carried out at 80°C for

140 minutes and then at 90°C for 60 minutes with stirring. The polymerization
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mixture was then cooled to 50°C and treated with 600 ml of sulphuric acid
(50%) in order to dissolve the dispersant. The beads were filtered off, washed
with demineralized water and dried for 20:hours at 50°C.

The volume average of the particle size was 39.7 um, the particle size standard

deviation was 11 um and the refractive index of the beads was 1.5248 (np®).

C1) Bead polymer 2 (= bead 2)
For preparation, cf. EP 1219641, Example 2

The volume average of the particle size was 20.4 pm, the particle size standard
deviation was 8.4 pm and the refractive index of the beads was 1.5174 (no?®).

B2) Bead polymer 3 (= bead 3)

In a 15 V2A steel reactor which was provided with a nitrogen inlet and a
propeller stirrer, 94.5 g of Alo(SO4); - 14H20 were dissolved in 8127.0 ml of
demineralized water at 40°C by stirring at 220 rpm. The aluminum compound
was then precipitated by addition of 378 g of 10% strength sodium carbonate
solution. This was followed by the addition of 0.47 g of sodium
Cys-paraffinsulphonate and of 0.47 g of lubricant as a 1% strength solution. The
pH of the aqueous phase was about 5-5.5.

A mixture of 1795.5 g of methyl methacrylate, 75.6 g of ethyl acrylate and

18.9 g of glycol dimethacrylate and 37.8 g of dilauroyl-peroxide, 3.78 g of
tert-butyl per-2-ethylhexanoate and 5.67 g of tert-dodecyl mercaptan was then
added under nitrogen. The polymerization was carried out at 90°C for

60 minutes with stirring (220 rpm). The polymerization mixture was then cooled
to 40°C and acidified with 29 ml of sulphuric acid (50%). The beads were
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filtered off, washed with demineralized water and dried for 20 hours at 50°C. -

The volume. average of the particle size was 43.1 pm, the particle size standard
deviation was 26.7. pm and the refractive index of the beads was 1.4888 (np®®).

C2) Bead polymer 4 (= bead 4)

A crosslinked polystyrene bead obtainable under the name Techpolymer®
SBX-8 from the manufacturer Sekisui Chemical Co. Ltd., Japan, and having an
_average particle diameter of 8 ym was used. The volume average of the particle
size was 8.2 pm, the particle size standard deviation was 3.1 pm and the

refractive index of the beads was 1.5891 (np®).

The components were mixed with one another and investigated with regard to
their properties. The proportions of the respective components are shown in
Table 1.
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Table 1: Compositions (proportions by weight in brackets)

Matrix Bead with Bead with

An >0.015 An <0.015
B1 Matrix 1 (90) Bead 2 (4) Bead 3 (6)
B2 Matrix 1 (83) Bead 2 (7) Bead 3 (10)
B3 Matrix 1 (93.5) E}ead 4 (0.5) Bead 3 (6)
B4 Matrix 1 (87) Bead 4 (1) Bead 3 (12)
B5 Matrix 2 (83) Bead 2 (7) Bead 3 (10)
B6 Matrix 2 (87) Bead 4 (1) Bead 3 (12)
VB ‘1 Matrix 1 (94) Bead 1 (6) -
VB 2 Matrix 1 (88) Bead 1 (12) -
VB 3 Matrix 2 (94) Bead 1 (6) -
VB 4 Matrix 2 (88) Bead 1 (12) -

The individual components were mixed by means of a single-screw extruder.

The melt volume flow rate MVR (test standard ISO 1133: 1997) was

determined.
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Test specimens were produced from the mixed molding materials by injection
molding and strip extrusion. In the processing, metal abrasion was found neither
during the strip extrusion nor during the injection molding. The corresponding

test specimens were tested by the following methods:

Vicat (16 h/80°C):

IS (Charpy 179/1eU):
Modulus of elasticity:

Tensile strength:

Tensile strain at yield:
Tensile strain at break:

Transmittance (T):

Half-intensity angle (HIA):

Surface roughness:

Determination of the Vicat softening
temperature (test standard DIN [SO 306:
August 1994)

Determination of the Charpy'impact strength
(test standard: 1ISO 179: 1993)

Determination of the modulus of elasticity
(test standard: 1SO 527-2)

Determination of the tensile stress at break
(test standard: 1SO 527; 5§ mm/min), and of
the tensile stress at yield (test standard:
ISO 527; 50 mm/min)

Determination of the tensile strain at yield
(test standard: ISO 527; 50 mm/min)

Determination of the (nominal) tensile strain
at break (test standard: ISO 527)

according to DIN 5036

measured according to DIN 5036 using a
GO-T-1500 goniometer test unit from LMT .
roughness parameters Ra, Rz and Rt
according to DIN 4768. Ra values <2 ym
were determined with a cut-off of 0.8 mm and

in the case of Ra 2 2 ym with a cut-off of



WO 2009/074358 PCT/EP2008/061352
25

2.5 mm. The roughness measurements were
carried out using a Form Talysurf 50; the
‘manufacturer is Rank Taylor Hobson GmbH.

Table 2 summarizes the results obtained. It is evident that moldings having a
matt and structured surface character are obtained by the solution according to
the invention. The roughness of the moldings is increased and at the same time

they scatter the light very well with little energy loss.
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Patent claims:

1. Composition for the production of moldings having a matt and structured
surface character, comprising a polymer matrix and crosslinked polymer
particles, characterized in that the composition contains
(i) first crosslinked polymer particles having a volume average of the

particle size in the range from 30 pm to 1500 pm and
(i) second crosslinked polymer particles having a volume average of the
particle size of less than 30 um,
the difference between the refractive index of the first polymer particles and
the refractive index of the polymer matrix, measured in each case at 25°C,
being less than 0.015 as an absolute value and the difference between the
refractive index of the second polymer particles and the refractive index of
the polymer matrix, measured at 25°C, being greater than or equal to 0.015
as an absolute value.

2. Composition according to Claim 1, characterized in that the first crosslinked
polymer particles have a volume average of the particle size in the range
from 35 pm to 500 pm.

3. Composition according to Claim 2, characterized in that the first crosslinked
polymer particles have a volume average of the particle size in the range
from 40 pm to 150 pm.

4, Composition according to at least one of the preceding claims,
characterized in that the second crosslinked polymer particles have a
volume average of the particle size in the range from 1 pm to less than
30 pm.

5. Composition according to Claim 4, characterized in that the second
crosslinked polymer particles have a volume average of the particle size in

the range from § pm to 25 pm.
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Composition according to at least one of the preceding claims,
characterized in that the difference between the refractive indices of the
polymer matrix and first polymer particles, measured at 25°C, is less than
0.01 as an absolute value.

Composition according to at least one of the preceding claims,
characterized in that the matrix polymer comprises a homo- and copolymer
of C4-C1g-alkyl (meth)acrylates, which homo- or copolymer may optionally
also contain monomer units differing therefrom.

Composition according to at least one of the preceding claims,
characterized in that the first polymer particles comprise a homo- or
copolymer of C¢-Cys-alkyl (meth)acrylates, which homo- or copolymer may
optionally also contain monomer units differing therefrom.

Composition according to at least one of the preceding claims,
characterized in that the second polymer particles comprise repeating units
which have at least one aromatic radical.

Composition according to at least one of the preceding claims,
characterized in that the polymer particles are obtainable by crosslinking
with allyl methacrylate, divinylbenzene and/or ethylene glycol
dimethacrylate.

Composition according to at least one of the preceding claims,
characterized in that they contain, based in each case on their total weight,
a. 20.0% by weight to 90% by weight of a polymer matrix,

b. 0.1% by weight to 20.0% by weight of first polymer particles and

c. 0.1% by weight to 20.0% by weight of second polymer particles.

Moldings having a matt and structured surface character, obtainable by
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forming a composition according to Claim 1.

Moldings according to Claim 12, obtainable by extrusion of a composition

according to Claim 1.

Moldings according to Claim 12 or 13, having a half-intensity angle at 3 mm
thickness of at least 10% and an averaged peak-to-valley height Rz of at
least 10 ym.

Use of a molding according to Claim 12, 13 or 14 as a component for
lighting, signs and symbols, points-of-sale, cosmetics display stands,
containers, home or office decorations, furniture applications, shower
cabinet doors and office doors.
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CLAIMS CORRESPONDENCE TABLE

o Patentable
Claims in Claims in
US PCT Explanation regarding the correspondence
Application Application
. . Claim 1 of the US application is substantively identical
Claim 1 Claim 1 to claim 1 of the PCT application.
. . Claim 2 of the US application is substantively identical
Claim 2 Claim 2 to claim 2 of the PCT application.
. . Claim 3 of the US application is substantively identical
Claim 3 Claim3 1\ claim 3 of the PCT application.
: . Claim 4 of the US application is substantively identical
Claim 4 Claim 4 to claim 4 of the PCT application.
. ‘ Claim 5 of the US application is substantively identical
Claim 5 Claim 3 to claim 5 of the PCT application.
Claim 6 of the US application is substantively identical
: . to claim 6 of the PCT application, except that PCT
Claim 6 Claim 6 claim 6 depends from any one of PCT claims 1 to 5,
while US claim 7 depends only from US claim 1.
Claim 7 of the US application is substantively identical
: . to claim 7 of the PCT application, except that PCT
Claim 7 Claim 7 claim 7 depends from any one of PCT claims 1 to 6,
while US claim 7 depends only from US claim 1.
Claim 8 of the US application is substantively identical
. . to claim 8 of the PCT application, except that PCT
Claim 8 Claim 8 claim 8 depends from any one of PCT claims 1 to 7,
while US claim 8 depends only from US claim 1.
Claim 9 of the US application is substantively identical
. . to claim 9 of the PCT application, except that PCT
Claim 9 Claim 9 claim 9 depends from any one of PCT claims 1 to 8§,
while US claim 9 depends only from US claim 1.
Claim 10 of the US application is substantively
identical to claim 10 of the PCT application, except
Claim 10 Claim 10 | that PCT claim 10 depends from any one of PCT

claims 1 to 9, while US claim 10 depends only from
US claim 1.
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CLAIMS CORRESPONDENCE TABLE

Claims in
UsS
Application

Patentable
Claims in
PCT
Application

Explanation regarding the correspondence

Claim 11

Claim 11

Claim 11 of the US application is substantively
identical to claim 11 of the PCT application, except
that PCT claim 11 depends from any one of PCT
claims 1 to 10, while US claim 11 depends only from
US claim 1.

Claim 12

Claim 12

Claim 12 of the US application is substantively
identical to claim 12 of the PCT application.

Claim 13

Claim 13

Claim 13 of the US application is substantively
identical to claim 13 of the PCT application.

Claim 14

Claim 14

Claim 14 of the US application is substantively
identical to claim 14 of the PCT application, except
that PCT claim 14 depends from any one of PCT
claims 12 to 13, while US claim 14 depends only from
US claim 12.

Claim 16

Claim 1

Claim 16 of the US application is narrower in scope
than claim 1 of the PCT application. US claim 16 is
supported by the specification of the US application
and 1s presented in dependent form.

Claim 17

Claim 1

Claim 17 of the US application is narrower in scope
than claim 1 of the PCT application. US claim 16 is
supported by the specification of the US application
and is presented in dependent form.

Claim 18

Claim 1

Claim 18 of the US application is narrower in scope
than claim 1 of the PCT application. US claim 16 is
supported by the specification of the US application
and is presented in dependent form.

Claim 19

Claim 1

Claim 19 of the US application is narrower in scope
than claim 1 of the PCT application. US claim 16 is
supported by the specification of the US application
and is presented in dependent form.

Claim 20

Claim 1

Claim 20 of the US application is narrower in scope
than claim 1 of the PCT application. US claim 16 is
supported by the specification of the US application
and is presented in dependent form.
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CLAIMS CORRESPONDENCE TABLE

N Patentable
Claims in Claims i
uUsS z;)lén; n Explanation regarding the correspondence
Application Application
Claim 21 of the US application is narrower in scope
. . than claim 1 of the PCT application. US claim 16 is
Claim 21 Claim 1

supported by the specification of the US application
and is presented in dependent form.
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In re application of ; DECISION ON REQUEST TO
Klaus Schultes et al. : PARTICIPATE IN PATENT
Serial No. 12/738,033 : PROSECUTION HIGHWAY
Filed: April 14, 2010 : ; PROGRAM AND
For: MOLDED BODY HAVING MATT AND PETITION TO MAKE SPECIAL
STRUCTURED SURFACE PROPERTIES : UNDER 37 CFR 1.102(a)

This is a decision on the request for reconsideration to participate in the PCT Patent
" Prosecution Highway (PCT-PPH) pilot program and the petition under 37 CFR 1.102(a),
filed September 14, 2010, to make the above-identified application special.

The request and petition are GRANTED.

A grantable request to participate in the PCT-PPH pilot program and petition to make
special require:

(1) The U.S. application must disclose an eligible relationship to one or more PCT
applications where the ISA or IPEA are the JPO, EPO, KIPO or USPTO;

(2) At least one claim in the PCT application has novelty, inventive step, and industrial
applicability and must be free of any observations in Box VIII in the latest work product
in the international stage or applicant must identify and explain why the claim(s) is/are
not subject to the observation in Box VI,

(3) Applicant must submit a copy of the claim(s) from the PCT application(s) that have
novelty, inventive step, and industrial applicability along with an English translation
thereof and a statement that the English translation is accurate, if the claims are not in
the English language,;

(4) All the claims in the U.S. application must sufficiently correspond or be amended to
sufficiently correspond to the claim(s) that have novelty, inventive step, and industrial
applicability in the PCT application(s);

(5) Examination of the U.S. application has not begun;
(6) Applicant must submit a copy of the latest international work product from the PCT

application indicating that the claim(s) have novelty, inventive step, and industrial
applicability along with an English translation thereof if the latest international work
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product is not in the English language; and

(7) Applicant must submit an IDS listing the documents cited by the PCT examiner in
the international work product along with copies of documents except U.S. patents or
U.S. patent application publications.

The request to participate in the PPH program and petition comply with the above
requirements. Accordingly, the above-identified application has been accorded
“special” status.

The application is being forwarded to the examiner for action on the merits
commensurate with this decision.

Any inquiry regarding this decision should be directed to Blaine Copenheaver, Quality
Assurance Specialist, at (671) 272-1156.

All other inquiries concerning the examination or status of the application is accessible
in the PAIR system at http://www.uspto.gov/ebc/index.html.

/Blaine Copenheaver/

Blaine Copenheaver
Quality Assurance Specialist
Technology Center 1700
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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DIRECTOR OFFICE
UNITED STATES PATENT AND TRADEMARK OFFICE " TECHNOLOGY CENTER 2400

Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450
Wwww.usplo.gov
Yong S. Choi
MCKENNA LONG & ALDRIDGE LLP
1900 K STREET, NW
WASHINGTON, DC 20006 DECISION ON REQUEST TO
: PARTICIPATE IN PATENT
In re Application of: LEE, CHUL SOO et al PROSECUTION HIGHWAY
Application No.: 12/738,038 PROGRAM AND PETITION TO
Filed: April 14, 2010 MAKE SPECIAL UNDER 37 CFR
For: RECEIVING SYSTEM AND 1.102(d)
METHOD OF PROCESSING DATA

This is a decision on the request to participate in the Patent Prosecution Highway (PPH) program
and the petition under 37 CFR 1.102(d), filed July 29, 2010, to make the above-identified

application special.
The petition is DISMISSED.
A grantable request to participate in the PPH program and petition to make special require:

(D The U.S. application is
(a) a Paris Convention application which either (i) validly claims priority under 35
U.S.C. 119(a) and 37 CFR 1.55 to one or more applications filed in the KIPO, or
(i) validly claims priority to a PCT application that contains no priority claims, or
(b) a national stage application under the PCT (an application which entered the
national stage in the U.S. from a PCT international application after compliance
with 35 U.S.C. 371), which PCT application (i) validly claims priority to an
application filed in the KIPO, or (ii) validly claims priority to a PCT application
that contains no priority claims, or (iii) contains no priority claim, or
(c) a so-called bypass application filed under 35 U.S.C. 111 (a) which validly claims
benefit under 35 U.S.C. 120 to a PCT application, which PCT application (i) validly
claims priority to an application filed in the KIPO, or (ii) validly claims priority to a
PCT application that contains no priority claims, or (iii) contains no priority claim.
Where the KIPO application that contains the allowable/patentable claims is not the same
application for which priority is claimed in the U.S. application, applicant must identify the
relationship between the KIPO application that contains the allowable/patentable claims and
the KIPO priority application claimed in the U.S. application.

(2) Applicant must submit a copy of (a) the allowable/patentable claim(s) from the KR
application(s); (b) an English translation of the allowable/patentable claim(s), if the claims
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~ were published in a language other than English); and (c) a statement that the English
translation is accurate.

(3)  All the claims in the U.S. application must sufficiently correspond or be amended to
sufficiently correspond to the allowable/patentable claim(s) in the KIPO application(s) and
Applicant must submit a claim correspondence table in English.

(4)  Examination of the U.S. application has not begun.

5) Applicant must submit (a) a copy of all the office action(s) (which are relevant to
patentability), excluding "Decision to Grant a Patent" from each of the KR application(s)
containing the allowable/patentable claim(s); (b) an English language translation of the KIPO
office action(s) (if the office action(s) are not in the English language); and (c) a statement that
the English translation is accurate.

(6)  Applicant must submit (a) an IDS listing the documents cited by the KIPO examiner in
the KIPO office action (unless already filed in this application); and (b) copies of all the
documents cited in the KIPO office action, except U.S. patents or U.S. patent application
publications (unless already filed in this application).

The request to participate in the PPH program and petition fails to meet condition three (3) as
shown above. In the petition currently filed, it was indicated by the Applicant that claims 16-35
sufficiently correspond to KIPO patentable claims 1-9, 11-19, 1, and 11 respectively.

However, upon inspection of the record, it is found that a preliminary amendment was
filed May 10, 2011 that cancels claims 16-35 and adds claims 36-50. Since the claims in the U.S.
application as indicated in the petition must sufficiently correspond or be amended to sufficiently
correspond to the allowable/patentable claim(s) in the KIPO application(s) and the Applicant
must submit a claim correspondence table in English outlining the claims and their
correspondence to the KIPO patentable claims, the petition fails to meet condition (3).

The Applicant’s attention is directed to the following additional deficiencies:

The request to participate in the PPH program and petition fails to meet condition six (6) as
shown above. In the request currently filed, it was indicated by the Applicant that copies of all
documents except for U.S. patents or U.S. patent application publications are attached to the
petition as filed. '

However, the request fails to indicate whether an information disclosure statement listing
the documents cited in the KIPO office action. Upon inspection of the KIPO non-final rejection
mailed April 28, 2010, it appears that no references were cited. Upon inspection of the record, it
has been found that there was no IDS attached to the request to participate in the PPH program
and petition as filed. '

Therefore, since the Applicant indicated that non-U.S. patent or U.S. patent application
publications were attached to the request, but did not indicate whether or not an information
disclosure statement was in fact attached and the record is unclear as to whether an information
disclosure statement was attached, the petition also fails to meet condition (6).
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Accordingly, the Petition is DISMISSED.

Applicant is given a time period of ONE MONTH or THIRTY DAYS, whichever is longer, to
correct the deficiencies. NO EXTENSION OF TIME UNDER 37 CFR 1.136 IS PERMITTED.

If the deficiencies are not corrected with the time period given, the application will await action
in its regular turn.

Telephone inquiries concerning this decision should be directed to Beatriz Prieto at 571-272-
3902. A second point of contact is Hassan Kizou at 571-272-3088.

All other inquiries concerning the examination or status of the application is accessible in the
PAIR system at http://www.uspto.gov/ebc/index.html.

/Beatriz Prieto/

Beatriz Prieto, Quality Assurance Specialist
Technology Center 2400
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Please find below and/or attached an Office communication éoncerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Commissioner for Patents
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P.O. Box 1450
Alexandria, VA 22313-1450
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Randall C. Pyles
MCKENNA LONG & ALDRIDGE LLP
1900 K STREET, NW
WASHINGTON, DC 20006 DECISION ON REQUEST TO
PARTCIPATE IN PATENT
In re Application of: LEE, CHUL S., et al. PROSECUTION HIGHWAY
Application No.: 12/738,038 PROGRAM AND PETITION TO
Filed: April 14, 2010 MAKE SPECIAL UNDER 37
For: RECEIVING SYSTEM AND . CFR.§1.102(a)
METHOD OF PROCESSING DATA

This is a decision on the renewed petition filed on August 29, 2011 including a request to
participate in the Patent Prosecution Highway (PPH) pilot program and make the above-
identified application special for accelerated examination procedure under 37 C.F.R. § 1.102(a).
The original petition, submitted July 29, 2010, was dismissed in the decision mailed on July 29,
2011.

The petition is GRANTED.
A grantable request to participate in the PPH program and petition to make special require:

(1) The U.S. application is

(a) a Paris Convention application which either (i) validly claims priority under 35
U.S.C. 119(a) and 37 CFR 1.55 to one or more applications filed in the KIPO, or
(ii) validly claims priority to a PCT application that contains no priority claims, or

(b) a national stage application under the PCT (an application which entered the
national stage in the U.S. from a PCT international application after compliance
with 35 U.S.C. 371), which PCT application (i) validly claims priority to an
application filed in the KIPO, or (ii) validly claims priority to a PCT application
that contains no priority claims, or (iii) contains no priority claim, or

(c) a so-called bypass application filed under 35 U.S.C. 111 (a) which validly claims
benefit under 35 U.S.C. 120 to a PCT application, which PCT application (i) validly
claims priority to an application filed in the KIPO, or (ii) validly claims priority to a
PCT application that contains no priority claims, or (iii) contains no priority claim.

Where the KIPO application that contains the allowable/patentable claims is not the same
application for which priority is claimed in the U.S. application, applicant must identify the
relationship between the KIPO application that contains the allowable/patentable claims and
the KIPO priority application claimed in the U.S. application.
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2) Applicant must submit a copy of (a) the allowable/patentable claim(s) from the KR
application(s) (b) an English translation of the allowable/patentable claim(s), if the claims were
published in a language other than English); and (c) a statement that the English translation is
accurate.

(3)  All the claims in the U.S. application must sufficiently correspond or be amended to
sufficiently correspond to the allowable/patentable claim(s) in the KIPO application(s) and
Applicant must submit a claim correspondence table in English.

4) Examination of the U.S. application has not begun.

(5) Applicant must submit (a) a copy of all the office action(s) (which are relevant to
patentability), excluding "Decision to Grant a Patent" from each of the KR application(s)
containing the allowable/patentable claim(s); (b) an English language translation of the KIPO
office action(s) (if the office action(s) are not in the English language); and (c) a statement that
the English translation is accurate.

(6) Applicant must submit (a) an IDS listing the documents cited by the KIPO examiner in
the KIPO office action (unless already filed in this application); and (b) copies of all the

~ documents cited in the KIPO office action, except U.S. patents or U.S. patent application
publications (unless already filed in this application).

In view of the renewed request and petition filed August 29, 2011, the request and petition now
meet the requirements of conditions (3) and (6) which were found to be deficient in the original
request and petition.

< Accordingly, the petition is GRANTED.

The request to participate in the PPH program and petition are found to comply with all the
above requirements. Accordingly, the above-identified application has been accorded "special”
status.

The application is being forwarded to the examiner for action on the merits commensurate with
this decision.

Telephone inquiries concerning this decision should be directed to Beatriz Prieto at 571-272-
3902. A second point of contact is Hassan Kizou at 571-272-3088. All other inquiries
concerning the examination or status of the application is accessible in the PAIR system at
http.//www.uspto.gov/ebc/index.html.

/Beatriz Prieto/

Beatriz Prieto, Quality Assurance Specialist
Technology Center 2400
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In re Application of

COMMISSIONER FOR PATENTS

UNITED STATES PATENT AND TRADEMARK OFFICE
P.O Box 1450

ALEXANDRIA, VA 22313-1450

www.uspto.gov

MAILED
OCT 12 2010
DECISION ON RISKEERBADMINISTRATION

UETANI et al

Application No.: 12/738,041

PCT No.: PCT/JP2008/069286 :

Int. Filing Date: 17 October 2008 : PETITION
Priority Date: 19 Ocotber 2007 : S
Attorney's Docket No.: Q118152

For: POLYMER COMPOUND ...

USING THE SAME UNDER 37 CFR 1.182

This decision is in response to the “RENEWED PETITION UNDER CFR 1.182” filed on
05 August 2010, to accept entry of the above identified application into the national stage with
the corrected PCT number of PCT/JP2008/069286. Petitioner has submitted the petition fee of
$400.00.

BACKGROUND

In a decision from this Office on 29 July 2010, the electronic transmission filing on 14
April 2010 had an incorrect PCT number and as such the Office dismissed petition as no
explanation was provided.

On 05 August 2010, petitioner filed the current petition.

DISCUSSION

Petitioner states that the PCT number was erroneously electronically entered as
PCT/JP2008/068286 as noted by Electronic Acknowledgement Receipt rather than the correct
number PCT/JP2008/069286.

Although applicants entered the incorrect PCT serial number at the time of filing the
national stage application, the correct PCT number PCT/JP2008/069286 was placed on
Transmittal letter and the application letter. Accordingly, there is sufficient evidence that the
correct international application PCT number is PCT/JP2008/069286. '

Therefore, petition to accept the correct PCT number of PCT/JP2008/069286 for the
instant application is granted, and will be reflected in the filing receipt.



Application No.: 12/738,041
DECISION

The petition under 37 CFR 1.182 is GRANTED.

The application is being returned to the United States Designated/Elected Office
(DO/EO/US) for processing in accordance with this decision.

PCT Legal Examiner
PCT Legal Office

Telephone: (571) 272-3276
Facsimile: (571) 273-0459
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

mailroom@bskb.com

PTOL-90A (Rev. 04/07)
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Commissioner for Patents
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In re Application of

KIM et al. : DECISION ON REQUEST TO
Application No.: 12/738,051 : PARTICIPATE IN THE PATENT
Filed: 14 April 2010 : PROSECUTION HIGHWAY
Attorney Docket No.: 3449-1409PUS1 : PROGRAM AND PETITION
For: LIGHT EMITTING DEVICE AND : TO MAKE SPECIAL UNDER
METHOD FOR FABRICATING THE :37 CFR 1.102(d)

SAME

This is a decision on the request to participate in the Patent Prosecution Highway (PPH) program
and the petition under 37 CFR 1.102(d), filed 19 July 2010 and renewed on 13 August 2010, to
make the above-identified application special.

The request and petition are GRANTED.
Discussion

A grantable request to participate in the PPH program and petition to make special require:
1. The U.S. application is

a. a Paris Convention application which either
i. validly claims priority under 35 U.S.C. 119(a) and 37 CFR 1.55 to one or
more applications filed in the KIPO, or
ii. validly claims priority under 35 U.S.C. 119(a)/365(a) to a PCT application
that contains no priority claims,
or
b. anational stage application under the PCT (an application which entered the
national stage in the U.S. from a PCT international application after compliance
with 35 U.S.C. 371), which PCT application '
i. validly claims priority under 35 U.S.C. 365(b) to an application filed in
the KIPO, or
ii. validly claims priority under 35 U.S.C. 365(b) to a PCT application that
contains no priority claims, or '
iii. contains no priority claim,
or



L

c. aso-called bypass application filed under 35 U.S.C. 111(a) which validly
claims benefit under 35 U.S.C. 120 to a PCT application, which PCT

apphcatlon
i. validly claims priority under 35 U.S.C. 365(b) to an application filed in
the KIPO, or

ii. validly claims priority under 35 U.S.C. 365(b) to a PCT application that
contains no priority claims, or
ili. contains no priority claim;
2. Applicant must submit a copy of:
a. The allowable/patentable clalm(s) from the KR application(s);
b. An English translation of the allowable/patentable claim(s), and
c. A statement that the English translation is accurate (if the clalms were published
: in a language other than English);
3. Applicant must:
a. Ensure that all the claims in the U.S. application must sufficiently correspond or
be amended to sufficiently correspond to the allowable/patentable claim(s) in the
KR application(s), and
b. Submit a claims correspondence table in English;
4. Examination of the U.S. application has not begun;
Applicant must submit:

a. A copy of all the office actions (which are relevant to patentability), excluding
“Decision to Grant a Patent” from each of the KR application(s) containing the
allowable/patentable claim(s);

b. An English language translation of the KIPO office action; and

c. A statement that the English translation is accurate (if the office actions are not in
the English language);

6. Applicant must submit:
a. An IDS listing the documents cited by the KIPO examiner in the KIPO office
action (unless already filed in this application); and
b. Copies of all the documents cited in the KIPO office action, except U.S. patents
or U.S. patent application publications (unless already filed in this application);

hd

The request to participate in the PPH program and petition comply with the above
requirements. Accordingly, the above-identified application has been accorded "special” status.

Any response must be submitted via EFS-Web.

Telephone inquiries concerning this decision should be directed to Lee W. Young at 571-272-
4549.

All other inquiries concerning the examination or status of the application is accessible in the
PAIR system at http://uspto.gov/ebc/index.html.

Lee W. W

TQAS
Technology Center 2800



Doc Code: PET.GREEN

Document Description: Petition for Green Tech Pilot PTO/SB/420 (05-10)
Approved for use through 01/31/2011. OMB 0651-0062

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PETITION TO MAKE SPECIAL UNDER THE GREEN TECHNOLOGY PILOT PROGRAM

Attorney Docket Application Number

Number- AMPT-Electrolytic-USNP | ¢\ 0 cny. 12/738,068 Filing date: 2(010-04-14
::ni\r/s;nl;l;r:ned Robert M. Porter

Title: High Reliability Power Systems and Solar Power

APPLICANT HEREBY REQUESTS TO PARTICIPATE IN THE GREEN TECHNOLOGY PILOT PROGRAM FOR
THE ABOVE-IDENTIFIED APPLICATION. See Instruction Sheet on page 2.

This petition must be timely filed electronically using the USPTO electronic filing system, EFS-Web.
1. By filing this petition:

Applicant is requesting early publication: Applicant hereby requests early publication under
37 CFR 1.219 and the publication fee set forth in 37 CFR 1.18(d) accompanies this request.

2. Byfiling this petition: applicant is agreeing to make an election without traverse in a telephonic interview and
elect an invention that meets the eligibility requirements set forth in the notice titled “Pilot Program for Green
Technologies Including Greenhouse Gas Reduction,” as modified by the notice titled “Elimination of
Classification Requirement in the Green Technology Pilot Program,” each of which was published in the
Federal Register, if the Office determines that the claims are not obviously directed to a single invention.

3. This request is accompanied by statements of special status for the eligibility requirement.
4. The application contains no more than three (3) independent claims and twenty (20) total claims.

5.  The application does not contain any multiple dependent claims.

Second Preliminary Amendment, Two Information Disclosure Statements along with Foreign
6. Other attachments: and NPL references cited, Firm Letter of Transmittal, Electronic Patent Application Fee

Signature /Nicole A. Ressue/ Dot 2010-08-18
Name i
(Print/Typed) Nicole A. Ressue Registration Number 48665

Note: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required in accordance with
37 CFR 1.33 and 11.18. Please see 37 CFR 1.4(d) for the form of the signature. If necessary, submit multiple forms for more than one
signature, see below™.

|:| *Total of1— forms are submitted.

The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by
35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box
1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O.
Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.




Filed via Electronic Filing

IN THE UNITED STATES PATENT AND

TRADEMARK OFFICE
Application Number: 12/738,068
Filed: April 14, 2010
Applicants: Robert M. Porter, Anatoli Ledenev
Title: High Reliability Power Systems and Solar Power
Group Art Unit:
Examiner:
Assignee: AMPT, LLC
Attorney Docket:: AMPT-Electrolytic-USNP
Customer No.: 33549
Confirmation No.: 8996

STATEMENT OF THE BASIS FOR SPECIAL STATUS

The basis for special status is that the invention materially contributes to development of
renewable energy resources or energy conservation. Conventional solar power technologies
often may suffer from unacceptably high power loss due to inefficient conversion of solar energy
into electricity usable by power grids or the like, thus decreasing the economic viability and
widespread adoption of these technologies. This invention complies with the materiality
standard by providing methods focused on photovoltaic techniques specifically tailored to solar
power applications that can now avoid large electrolytic capacitors to harvest maximum power
from a solar panel or strings of panels, so that this power can be provided for AC use, perhaps

for transfer to a power grid or the like.

Dated this _18™ day of August, 2010.

Respectfully submitted,
SANTANGELO LAW OFFICES, P.C.

By:  /Nicole A. Ressue/
Nicole A. Ressue
Attorney for Assignee
PTO No. 48,665
125 South Howes, Third Floor
Fort Collins, Colorado 80521
(970) 224-3100
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l APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKETNO. | CONFIRMATION NO. I
12/738,068 04/14/2010 Robert M. i’orter AMPT-Electrolytic-USNP 8996
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. EXAMINER
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09/07/2010 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

BarbH@idea-asset.com
CherylS@idea-asset.com
SantangeloLawOfficesPTOnotices@yahoo.com

PTOL-90A (Rev. 04/07)
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Commissioner for Patents

United States Patent and Trademark Office
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SANTANGELO LAW OFFICES, P.C.
125 SOUTH HOWES, THIRD FLOOR
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Inre Application of :

PORTER et al. : DECISION ON PETITION
Application No. 12/738,068 : TO MAKE SPECIAL UNDER
Filed: 14 April 2010 : THE GREEN TECHNOLOGY

Attorney Docket No. AMPT-Electrolytic-USNP : PILOT PROGRAM

This 1s a decision on the petition under 37 CFR 1.102, filed 18 August 2010, to make the above-
identified application special under the pilot program for applications pertaining to Green
Technologies as set forth 74 Federal Register Notice 64666 (December 8, 2009) and amended
by 75 Federal Register Notice 28554 (May 21, 2010).

The petition is DENIED.

A grantable petition to make an application special under 37 CFR 1.102 and the pilot program as
set forth in 74 FR 64666 must be directed to a nonprovisional application filed under 35 USC
111(a) or be a national stage entry under 35 USC 371, exclusive of any reissue applications and

be filed prior to the date of the notice, December 8, 2009.

The instant application was filed 14 April 2010 and is therefore not eligible for the Pilot. Since
this condition cannot be overcome, the petition is Denied.

The instant application has not been accorded “special” status.

Any confusion over the earlier decisions is deeply regretted. Telephone inquires concerning this
decision should be directed to Lee W. Young at 571-272-4549.

The application is being forwarded to the Technology Center Art Unit 2838 for action
on the merits commensurate with this decision.

l\M (4/
Lee W. Young/ ~
Quality Assurance Specialist

Technology Center 2800
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

BarbH@jdea-asset.com
CherylS@idea-asset.com
SantangeloLawOfficesPTOnotices@yahoo.com
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

SANTANGELO LAW OFFICES, P.C.
125 SOUTH HOWES, THIRD FLOOR

FORT COLLINS CO 80521

In re Application of : . _ :
PORTER et al. : DECISION ON PETITION
Application No. 12/738,068 » : TO MAKE SPECIAL UNDER
Filed: 14 April 2010 . : THE GREEN TECHNOLOGY
Attorney Docket No. AMPT-Electrolytic-USNP : PILOT PROGRAM

This is a decision on the petition under 37 CFR 1.102, filed 18 August 2010, to make the above-

~ identified application special under the pilot program for applications pertaining to Green
Technologies as set forth 74 Federal Register Notice 64666 (December 8, 2009) and amended
by 75 Federal Register Notice 28554 (May 21, 2010).

The decision mailed 07 September 2010 is hereby VACATED.
The petition is GRANTED.

A grantable petition to make an application special under 37 CFR 1.102 and the pilot program as

~ set forth in 74 FR 64666 must be directed to a nonprovisional application filed under 35 USC
111(a) or be a national stage entry under 35 USC 371, exclusive of any reissue applications and
be filed prior to the date of the notice, December 8, 2009.

In order to qualify for special status, the following requirements must be met. 1) The application
must have no more than 3 independent claims and no more than 20 total claims. 2) The
application must not contain any multiple dependent claims. 3) The petition must state the basis
for seeking special status, i.e., the claimed invention either: A) materially enhances the quality of
the environment or B) materially contributes to: 1) the discovery or development of renewable
energy resources, i1) the more efficient utilization and conservation of energy resources, or iii)
greenhouse gas emission reduction. 4) If the disclosure is not clear on its face that the claimed
invention materially contributes under category (A) or (B), the petition must be accompanied by
a statement by the applicant, assignee, or an attorney/agent registered to practice before the
Office explaining how the materiality standard is met. 5) A statement that applicant will agree to
make an election without traverse in a telephonic interview if a restriction requirement is made
by the examiner. 6) The petition to make special must be filed electronically. 7) The petition
.must be filed at least one day prior to the date that a first Office Action appears in the Patent
Application Information Retrieval (PAIR) system. 8) The petition must be accompanied by a
request for early publication in compliance with 37 CFR 1.219 and include the publication fee as
set forth in 37 CFR 1.18(d).



Application No. 12/738,068 » ‘ _ Page 2

The requirement for a fee for consideration of the petition to make special for applications
pertaining to Green Technologies has been waived.

The instant petition complies with items 1 — 8 above. Accordingly, the above-identified
application has been accorded “special” status.

Telephc')ne'inquires concerning this decision should be directed to Lee W. Young at 571-272-
4549. '

The application is being forwarded to the Technology Center Art Unit 2838 for action in
its regular turn..

oW

Lee W. Young
Quality Assurfince Specialist
Technology Center 2800
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspio.gov

DLA PIPERLLP US
P. 0. BOX 2758
RESTON VA 20195
In re Application of
TANAKA et al
Application No.: 12/738,081 : DECISION ON REQUEST TO
Filed: 15 April 2010 : PARTICIPATE IN THE PATENT
Attorney Docket No.: 352005-000004 : PROSECUTION HIGHWAY
For: LIGHT EMITTING ELEMENT : PROGRAM AND PETITION

LAMP AND LIGHTING EQUIPMENT : TO MAKE SPECIAL UNDER
| : 37 CFR 1.102(d)

This is a decision on the request to participate in the Patent Prosecution Highway (PPH) program
and the petition under 37 CFR 1.102(a), filed 17 September 2010, to make the above-identified
application special.

The request and petition are GRANTED.
Discussion

A grantable request to participate in the PPH pilot program and petition to make special require:
1. The U.S. application is

a. a Paris Convention application which either
1. validly claims priority under 35 U.S.C. 119(a) and 37 CFR 1.55 to one or
more applications filed in the JPO, or
ii. validly claims priority to a PCT application that contains no priority
claims, or

b. a national stage application under the PCT (an application which entered the
national stage in the U.S. from a PCT international application after compliance
with 35 U.S.C. 371), which PCT application

i. validly claims priority to an application filed in the JPO, or
1. validly claims priority to a PCT application that contains no priority
claims, or
iii. contains no priority claim, or _

c. aso-called bypass application filed under 35 U.S.C. 111(a) which validly
claims benefit under 35 U.S.C. 120 to.a PCT application, which PCT
application -

1. validly claims priority to an application filed in the JPO, or
ii. validly claims priority to a PCT application that contains no priority
claims, or



o’

ili. contains no priority claim;
2. Applicant must submit a copy of:
a. The allowable/patentable claim(s) from the JPO application(s);
b. An English translation of the allowable/patentable claim(s) and
c. A statement that the English translation is accurate;
3. Applicant must:
a. Ensure all the claims in the U.S. application must sufficiently correspond or be
amended to sufficiently correspond to the allowable/patentable claim(s) in the
JPO application(s) and ’
b. Submit a claims correspondence table in English;
4, Examination of the U.S. application has not begun;
5. Applicant must submit:
' a. Documentation of prior office action:

i. acopy of the office action(s) just prior to the “Decision to Grant a Patent”
from each of the JPO application(s) containing the allowable/patentable
claim(s) or

ii. if the allowable/patentable claims(s) are from a “Notification of Reasons
for Refusal” then the Notification of Reasons for Refusal or
iii. 1f the JPO application is a first action allowance then no office action from
the JPO is necessary should be indicated on the request/petition form;
b. An English language translation of the JPO Office action from (5)(a)(i)-(ii) above
c. A statement that the English translation is accurate;
6. Applicant must submit:
a. An IDS listing the documents cited by the JPO examiner in the JPO office action
(unless already submitted in this application)
b. Copies of the documents except U.S. patents or U.S. patent application
publications (unless already submitted in this application);

The request to participate in the PPH pilot program and petition comply with the above
requirements. Accordingly, the above-identified application has been accorded “special” status.

Inquiries concerning this decision should be directed to Lee W. Young at 571-272-4549.

All other inquiries concerning the examination or status of the application is accessible in the
PAIR system at http://www.uspto.gov/ebc.index.html.

This application will be forwarded to the examiner for action on the merits commensurate with
this decision.

ho

Lee W. Yo
TQAS
Technology Center 2800



Doc Code: PPH.PCT.652

Document Description: Petition to make special under PCT-Patent Pros Hwy PTO/SB/20PCT-EP (05-10)

Approved for use through 01/31/2012. OMB 0651-0058
U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

REQUEST FOR PARTICIPATION IN THE PATENT COOPERATION TREATY - PATENT PROSECUTION
HiGHwAY (PCT-PPH) PiLoT PROGRAM BETWEEN THE EUROPEAN PATENT OFFICE (EPO) AND
THE USPTO

Application No: 12/738,130 Filing date: July 26, 2010

First Named Inventor: Andreas GRAICHEN

[tle of e REPAIR OF A STATIONARY ROTOR SEAL

THIS REQUEST FOR PARTICIPATION IN THE PCT-PPH PILOT PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE
SUBMITTED VIA EFS-WEB. INFORMATION REGARDING EFS-WEB IS AVAILABLE AT
HTTP://WWW.USPTO.GOV/EBC/EFS_HELP.HTML

APPLICANT HEREBY REQUESTS PARTICIPATION IN THE PCT-PPH PROGRAM AND PETITIONS TO MAKE THE
ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE PCT-PPH PROGRAM.

The above-identified application is (1) a national stage entry of the corresponding PCT application, or (2) a national stage entry
of another PCT application which claims priority to the corresponding PCT application, or (3) a national application that claims
domestic/ foreign priority to the corresponding PCT application, or (4) a national application which forms the basis for the
priority claim in the corresponding PCT application, or (5) a continuing application of a U.S. application that satisfies one of (1)
to (4) above, or (6) a U.S. application that claims domestic benefit to a U.S. provisional application which forms the basis for
the priority claim in the corresponding PCT application.

The corresponding PCT
application number(s) is/are: PCT/EP2008/063955

The international date of the corresponding
PCT application(s) is/are:

October 16, 2008

l. List of Required Documents:
a. A copy of the latest international work product (WO/ISA, WO/IPEA, or IPER) in the above—-identified
corresponding PCT application(s)
Is attached

Is not attached because the document is already in the U.S. application.

b. A copy of all claims which were indicated as having novelty, inventive step and industrial applicability in the
above-identified corresponding PCT application(s).

|:| Is attached.

Is not attached because the document is already in the U.S. application.

c. English translations of the documents in a. and b. above are attached (if the documents are not in the English
language). A statement that the English translation is accurate is attached for the document in b. above.

[Page 1 of 2]
This collection of information is required by 35 U.S.C. 119, 37 CFR 1.55, and 37 CFR 1.102(d). The information is required to obtain or retain a benefit by the public, which is to file (and by
the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 2 hours to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this
form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450,
Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.




PTO/SB/20PCT-EP (05-10)

Approved for use through 01/31/2012. OMB 0651-0058
U.S.Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

REQUEST FOR PARTICIPATION IN THE PCT-PPH PiLOT PROGRAM
BeETweEEN THE EPO AND THE USPTO

(continued)

Application No.: 12/738,130

First Named Inventory Andreas GRAICHEN

d (A

WOI/ISA, WO/IPEA, IPER) of the corresponding PCT application.

¢

L]

n information disclosure statement listing the documents cited in the international work products (ISR,

Is attached

Has already been filed in the above-identified U.S. application on April 15, 2010

opies of all documents (except) for U.S. patents or U.S. patent application publications)
Are attached.

Have already been filed in the above-identified U.S. application on April 15, 2010

Il. Claims Correspondence Table:
Claims in US Application :,:it:gtf:rigi:;?ng Explanation regarding the correspondence
PCT Application
18 1 US claim as per Preliminary Amendment filed 04/15/2010
19 2 US claim as per Preliminary Amendment filed 04/15/2010
20 3 US claim as per Preliminary Amendment filed 04/15/2010
21 4 US claim as per Preliminary Amendment filed 04/15/2010
22 5 US claim as per Preliminary Amendment filed 04/15/2010
23 - US claim as per Preliminary Amendment filed 04/15/2010
24 6 US claim as per Preliminary Amendment filed 04/15/2010
25 7 US claim as per Preliminary Amendment filed 04/15/2010
26 8 US claim as per Preliminary Amendment filed 04/15/2010
27 9 US claim as per Preliminary Amendment filed 04/15/2010
28 10 US claim as per Preliminary Amendment filed 04/15/2010
29 11 US claim as per Preliminary Amendment filed 04/15/2010
30 12 US claim as per Preliminary Amendment filed 04/15/2010
31 13 US claim as per Preliminary Amendment filed 04/15/2010
32 14 US claim as per Preliminary Amendment filed 04/15/2010
33 15 US claim as per Preliminary Amendment filed 04/15/2010
34 - US claim as per Preliminary Amendment filed 04/15/2010
35 16 US claim as per Preliminary Amendment filed 04/15/2010
36/37 17/11,12 US claim as per Preliminary Amendment filed 04/15/2010
lll. All the claims in the US application sufficiently correspond to the patentable claims in the

corresponding PCT application.

Signature /Tina Gonka/ Date T Ebruary 25,2011
Name ;
(Print/Typed) Tina Gonka Registration Number L0623

[Page 2 of 2]



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required

by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested
assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42
U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant ( i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

SIEMENS CORPORATION .
INTELLECTUAL PROPERTY DEPARTMENT
170 WOOD AVENUE SOUTH

ISELIN NJ 08830

In re Application of :
GRAICHEN, ANDREAS :  DECISION ON REQUEST TO
Application No. 12/738,130 _ : PARTICIPATE IN PATENT
Filed: July 26, 2010 : PROSECUTION HIGHWAY
Attorney Docket No. 2007P14911WOUS :  PILOT PROGRAM AND PETITION
For: REPAIR OF A STATIONARY ROTOR SEAL : TO MAKE SPECIAL UNDER

: 37CFR 1.102(a)

This is a decision on the request to pmticipate in the Patent Prosecution Highway (PPH) program
and the petition under 37 CFR 1.102(a), filed Feb. 25, 2011 to make the above-identified
application special.

The request and petition are granted.

A grantable request to participate in the PPH program and petition to make special require:

(1) The U.S. application must disclose an eligible relationship to one or more PCT applications
filed in the JPO, EPO, KIPO or 